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“NOTES AND COMMENTS. 


The Grading of Pig-Iron. 


As noted on another page, the old vexed question of 
the grading of pig-iron was recently discussed before 
the West of Scotland Iron and Steel Institute, and 
once more many divergent views were expressed, the 
foundryman adopting the attitude that the pig-iron 
maker should supply his metal to analysis, and the 
latter in return suggesting that the foundryman 
should first say what he wants. There is, no doubt, 
much in the contention that many foundrymen have 
by no means any clear idea of what they really do 
want; for as one blast-furnace man remarked, “he 
found a great difficulty, when he got an order, in 
knowing what was actually wanted.’ Given a stan- 
dard system whereby the exact requirements of the 
foundryman may be expressed, there shoul be little 
difficulty on the part of the blast-furnace man in meet- 
ing those demands properly. Blast furnaces, it must be 
remembered, are conducted on much more highly 
standardised and scientific lines than foundry fur- 
naces, and the control of the product is within certain 
limits a matter of everyday practice. But before the 
blast-furnace man attempts to meet the demands of 
the foundryman more accurately the latter must have 
some definite system of expressing his requirements 
which will be intelligible to the maker. © At present 
he has no such system. As has been frequently 
pointed out, the conditions under which the old frac- 
ture grading system developed and proved fairly suc- 
cessful no longer exist; the ores now used are not the 
same, and are far more liable to variations in char- 
acter; blast-furnace operations are conducted on a 
different scale and at a faster rate, giving a very dif- 
ferent result to the old, slow standard methods- 
methods which over long periods did not vary 
materially and which gave a regular and recognised 
product. But even at the present time a good many 
furnaces “produce irons of very regular compositions, 
and foundrymen who rely on such irons do not often 
get misled. 

As regards the difficulty of gauging the value of the 
iron from the fracture, it is well to remember that 
the defects of that system do not wholly discount its 
value. The foundryman is often derided for paying 
more for certain pigs from one melt, on account of 
the fracture, than for other pigs from the same melt, 
but that practice is based on sound reason. He has 
found that a certain fracture (which incidentally is 
largely governed by cooling conditions) accompanies 
certain properties in the metal. The ultimate 
analysis of another iron may be the same, but the pro- 
perties are not; and so the foundryman allows his 
experience to guide him. We would again, in this 
connection, lay stress on the fact that the chemical 
analysis of an iron, as determined in the laboratory, 
does not indicate the condition of the constituents, 
particularly the graphite; and since the distinctions 
in properties conferred by different conditions of the 
constituents are not obliterated in re-melting at the 
low temperature of the cupola, some additional means 
of grading must supplement analysis. Microscopic 








examination is the best method of determining the 
conditions of the constituents, and the foundryman in 
judging by fracture is only using a substitute (truly 
an extremely crude one) for such examination. 

The suggestion that every foundry should have its 
chemist, we do not regard as practicable, mainly on 
account of expense. But that does not mean that 
the foundryman shall not use analysis. He might 
accept the blast-furnace analysis if such were sup- 
plied, and check it occasionally by means of an inde- 
pendent determination. Many foundrymen have ac- 
quired a very good knowledge (perhaps unsystema- 
tised in most cases) of the results to be obtained from 
irons of different analyses with certain fracture char- 
acteristics, and the variation in the properties of dif- 
ferent makes of iron with approximately the same 
analysis and the same fracture are not so material as 
to greatly affect the final results. Much information 
is gradually being collected respecting the effects of 
variations in different constituents, and this informa- 
tion will greatly aid in formulating the required 
standards of composition which will undoubtedly be 
used in the future in selecting foundry irons. It is 
necessary to first establish the general relationship 
between fracture .and physical properties; then a 
consideration of the composition of an iron having a 
certain grade of fracture should give a fair idea of 
the properties of that iron in a casting or its effect 
in a mixture. 


The Situation of Manufacturing Establishments. 
The concentration in large manufacturing centres 
of the nation’s industries has been a marked feature 
of the last century, and has presented a number of 
problems which are often the despair of the social 
reformer. To some extent this concentration in 
restricted areas has been inevitable in the growth 
of certain industries, particularly in the case of 
some branches of engineering which are largely de- 
pendent on allied branches; convenient access to raw 
materials, and to the direction of the disposal of the 
finished product has been the dominating considera- 
tion. with the result that it has come to be an 
accepted principle that an industry can best be estab- 
lished in close proximity to its allied industries. Asso- 
ciated with this movement towards concentration has 
been a corresponding rise in the value of land and 
buildings in town areas, with its accompanying in- 
crease in the cost of living for the workers and a 
general rise in the cost of operating factories or works 
so situated. The numerous sociological problems 
peculiar to manufacturing centres that have de- 
veloped with this concentration are too well known 
to require enumerating; but the position may be 
summed up as that of the advantages being largely 
counterbalanced by the disadvantages. It is not 
surprising, therefore, to find that the last decade or 
so has witnessed a reactionary movement, in the 
direction of works being established in outlying dis- 
tricts—works which previously would never have been 
contemplated except in dense industrial centres; and 
while the pioneers in this movement have been criti- 
cised strongly at times, it cannot be denied that 
there is an increasing tendency, in the case of estab- 
lishments which are not absolutely dependent on close 
proximity to busy centres, to go farther afield and 
give consideration to ether facilities than those 
afforded by immediate contact with large towns. 
Transport facilities and ease of communication have, 
of course, done much to aid this movement, for what 
were a few years ago isolated districts are now for 
most purposes in close touch with a number of large 
busy centres. Such industries as that of iron pro- 
duction will probably never flourish far from the 
source of supply of raw materials, coal, and ore: 
but the manufacture of iron and steel in many of 
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its more finished forms is not so restricted, particu- 
larly in the case of engineering specialities. As 
the advantages of less crowded and more healthy 
localities become more appreciated, there will un- 
doubtedly be witnessed the establishment of 
numerous works in spots -at present by no means 
associated with manufacture. 

What are the advantages of such localities from a 
manufacturing standpoint, which off-set the facilities 
offered by the densely-populated towns? In the first 
place, site values are far lower, and the expansion 
of factory space is accordingly not restricted as it is 
in centres where every inch of land is at a premium 
and the extension of works has to be postponed until 
a definite return for the outlay is clearly in view. 
It is a very important feature in the operation of 
town factories that what may be only a temporary 
increase of business cannot generally be met by ex- 
tension of working capacity, on account of the heavy 
cost should such extension be forced to lay ‘dle 
for considerable periods. Taking London as an 
example, there are many concerns in which the lack 
of space for increased building accommodation alone 
prevents due expansion, with the result that opera- 
tions are by frequent spells conducted under crowded 
and inconvenient conditions. But, perhaps, a still 
greater advantage to the credit of country situations 
is the improvement of working and living conditions 
for the employés. It is becoming more and more 
evident in the engineering trade that the quality 
of the output is greatly affected by the physical, 
mental, and moral condition of the workman; and 
there will be few employers to-day who will refute 
the argument that the education of the worker which 
is necessary for the efficient operation of an estab- 
lishment must be accompanied by good working and 
living conditions. The question of efficiency thus 
resolves itself into a sociological, as much as a com- 
mercial, problem; for despite the great advances 
which are continually occurring in the use of 
machinery in place of manual labour, the call for a 
higher intelligence in the worker is persistent—in 
fact, the development in the efficiency of the worker 
should follow closely the development in the use of 
machinery. 

Such, then, we consider, must be the inevitable 
tendency in the future: the seeking of situations for 
works which will offer ready facilities for normal 
growth, while affording, also, healthy conditions for 
the employés. It should be remembered, too, that 
the generation of electric power for works operation 
and lighting by self-contained plants is, to-day, a 
simple matter, even for comparatively small con- 
cerns, and thus relieves them of the dependence on 
the large town power stations. The transport costs 
for coal and other raw materials, further, are often 
no gfeater for country works situated in reasonably 
close touch with railway systems than are the costs 
incurred in this direction by town factories; while 
the development of mechanical road transport of it- 
self solves a number of former problems. This move- 
ment from the congested areas is certainly in the 
right direction, and will continue. 


Questionable Aluminium Castings. 


It is curious to observe what a number of alloys 
containing a good proportion of aluminium but also 
a large amount of other metals, are sold to unwary 
customers as aluminium. So great are the additions 
of other metals by some unscrupulous makers that the 
alloy possesses few of the essential features of 
aluminium castings. It is not uncommon for users 


wishing to employ aluminium, to obtain quotations 
for the castings without specifying the alloy to be 
used, with the result that abundant room is left for 
Take, for 


sharp practice on the part of the maker. 
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example, the zinc-aluminium alloys, containing, say, 
up to 25 per cent. of zinc. These give strong, clean 
castings, if properly cast, while the essential light- 
ness of the aluminium is not greatly sacrificed; but 
unless the product is checked there is a tendency to 
introduce an excess of zinc—a practice which well pays 
the founder who is charging by weight, since zinc is 
about one-third the price of aluminium. Alloys con- 
sisting of over 60 per cent. of zinc have been pur- 
chased by some users, for motor-car crank cases and 
similar parts which have not to stand a great stress, 
in the belief that aluminium alloys of great strength 
were being obtained. To anyone who has studied 
¢he aluminium-zinc series at all, the absurdity of this 
will be apparent; and it is really strange that the 
weight of the castings does not tell its own tale of 
surplus zine. For all purposes where strength is a 
feature, from 20 to 25 per cent. of zine gives the best 
range of results, and when much over 25 per cent. is 
introduced the alloy is of quite a different nature. The 
aluminium-strengthened zinc (for such it really is) 
mentioned above is doubtless a very useful alloy for 
some purposes, and gives remarkably clean, nice-look- 
ing castings—a feature which may explain its success 
in competing with the lighter alloys; but it is out of 
place where strength and lightness are requisite, such 
as in motor-car construction. Apart from this, too, 
there is the commercial side of the question. With 
aluminium at, say, £68 a ton, and zinc at £26, half a 
ton of castings of a 25 per cent. zinc alloy would cost 
in metal about £28 15s. Od., but with 50 per cent. of 
zine the cost would be about £23 10s. Od. This 
allows unfair competition with makers who are offer- 
ing a good, strong casting, and is detrimental to the 
interests of the trade, since it cannot ultimately give 
satisfaction to the user. 


The Tin Pest. 


This disease of tin, which occurs at low tempera- 
tures, was recognised half a century ago by certain 
metallurgists, though even now it is not well known. 
Discussing the subject recently in an address before 
the Faraday Society, Professor Cohen stated that 
in certain instances blocks of bright, white Banca 
tin, which had been kept in store the winter, had 
turned into a dull grey powder and had begun to 
crumble. On investigation it was ascertained that 
the case was due to the exposure of the metal to 
cold. The attention of Professor Cohen was first 
drawn to the matter when a badly-corroded block of 
tin was returned by a Moscow firm, because an adul- 
teration was suspected. The tin was found to con- 
tain not more than 0.05 ver cent. of impurities. In 
his experiments with~this material, he found that 
the case of white and grey tin is much the same as 
that of ice and under-cooled water. According to 
the theory he evolved, all tin should turn grey when 
the temperature falls below 64 degrees Fahr., and 
investigation showed that this was the case, but 
that the change proceeded very slowly at ordinary 
temperatures. At 23 degrees Fahr. the change was 
very marked, as shown in the case of a block of 
good Banca tin placed in contact with grey tin, 
while another block kept at a temperature of 
59 degrees Fahr. was not badly corroded after eight 
years, 

The decay or transformation starts from the par- 
ticle of grey tin in the same manner as a small 
erystal of ice dropped into under-cooled water will 
becomes the nucleus of crystallisation. In a similar 
manner, every particle of grey tin becomes a centre 
for the formation of more grey tin, the transforma- 
tion proceeding very slowly in the dense metal, the 
particles of grey tin acting like the germ of disease; 
and in this sense it may be said that the tin is 
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infected and that all tin is liable to infection with 
the tin disease or tin pest. The disease does not 
appear to affect alloyed tin, but in what manner the 
presence of other metals confers immunity is not at 
present understood. Terne plates, for example, 
whose coating consists of a lead and tin alloy, give 
good service in refrigerating plants, while tin plates 
always fail. The grey tin is not oxide, although it 
contains some oxygen, as naturally it oxidises more 
readily than the compact white tin. This oxidition 
may prevent the ready re-conversion by heat of the 
grey tin into ordinary white tin, but re-fusion of the 
grey tin with the addition of some carbon to reduce 
the oxide always yields good white tin again. 








American Brass Founders’ 
Association. 


It has been decided by ballot of the members of 
this Association that the name of the Association 


shall in future be the ‘‘ American Institute of 
Metals.’ It was also decided that the article of the 
constitution which reads‘ This Association shall 


meet in Convention each year at the time and 
place that the Annual Convention of the American 
Foundrymen’s Association is held,’ be changed to 
read: ‘“‘ This Association shall meet in Convention 
each year at the time and place selected by the 
Executive Committee.’””’ The two changes, having 
been carried by a very large majority, will take effect 
as soon as it is possible to make the necessary changes 
and announcements. 


1912 Convention in Buffalo. 

The date for the 1912 Convention has been de- 
finitely set for the week of September 23. The ex- 
hibition will open on Monday, of that week and the 
sessions of the Convention proper will be held Tues- 
day, Wednesday and Thursday, possibly running inte 
Friday. Arrangements have been made for head- 
quarters at the Hotel Iroquois, and the meetings 
of the Association will be held there. 

The following is the list of Papers and addresses 
so far arranged for the meetings :— 

“The Electric Furnace for Brass and Bronze, and its 
Efficiency,” by G. H. Clamer, Ajax Metal Company, 
Philadelphia. 

“The Influence of Pouring Temperature on Manganese 
Bronze,” by H. W. Gillett, Aluminum Castings Com- 
pany, Detroit. 

“The Successful Handling of Manganese Bronze and 
Other Alloys in a Reverberatory Furnace, or Foundry 
Tests and Foundry Practice,” by W. R. Dean, Hyde 
Windlass Company, Bath, Maine. 

* Pro of Work on Boron Suboxide as Used as a 
Deoxidiser in Non-ferrous Metals,” by E, Weintraub, 
General Electric Company, West Lynn, Mass. 

“The Rare Earth Metals, with Especial Reference to 
Pyrophorie Alloys,” by Dr. A. Hirsch, New York. 

“Phenomena Connected with the Tarnishing of 
Metals,’’ by Prof. C. F. Burgess, University of Wis- 
consin, Madison, Wis. 

“Vanadium Alloys,’ by G. L. Norris, Pittsburg. 

“Work of Bureau of Mines as it Relates to the Non- 
Ferrous Metal Industry,’’ by Prof, U. L. Parsons, Bureau 
of Mines, Washington, D. C. 

“The Practical Use of the Equilibrium Diagram,” by 
Dr. Wm. ‘Campbell, Columbia University, New York. 

“ The Difficulties Experienced in Casting German Sil- 
ver,” by C. P. Karr, Standard Sanitary Manufacturing 
Company, Louisville, Ky. 

B 
~ 
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Works of George Kent, Limited. 


On Saturday, May 4, the members of the London 
Branch of the British Foundrymen’s Association paid 
a visit to the works at Luton of Messrs. George Kent, 
Limited, hydraulic engineers. The party, number- 


ing over 40, were met and conducted over the 
various departments by Mr. C. W. Escott, works 
superintendent, Mr. F. J. Emblem, foundry 


manager, Mr. J. Ellis, ironfoundry foreman, Mr. G. 
H. Barrett, brass-foundry foreman, and other mem- 
bers of the staff. Increased interest was added to 
the visit owing to the fact that the directors of the 
firm had kindly arranged to keep the foundries 
working during the afternoon while the visitors were 
present—a courtesy which was much appreciated. 
The works are finely situated at the outskirts of 
Luton, in a position commanding a wide stretch of 
country. The ground occupied is several acres in 
extent, a good proportion of which is covered by 





Fic, 1.—Generat View In Iron Founpry 
buildings. Most of the buildings are erected on ihe 
saw-tooth roof ‘principle, a system which gives well- 
lighted workshops for all departments, and _ the 
general lay-out of the works has been designed with 
a view to convenience. 

The visitors were first conducted to the iron 
foundry, a building 120 ft. long by 80 ft. wide, and 
40 ft. high to ridge. This building comprises a wide 
centre bay supported by structural steel. columns, 
and low bays on either side. The whole area of the 
centre bay is covered by a gantry crane and travel- 
ling hoist, making the handling of the metal ladles, 
heavy castings, moulds, etc., a simple matter. The 
cupolas (two in number) are of the drop-bottom 
type, with a fixed receiver; the blast is supplied from 
an electrically-driven blower direct coupled. The 
cupolas are placed outside the end of the foundry 





or Messrs. 


building, and the receivers discharge inside at. the 
end of the gantry run-ways, the charging floors being 
accessible by stairs outside the foundry, and an 
electric hoist is employed for raising the iron to 
charging platform. On tapping the receiver the 
metal is conveyed in a large ladle by the crane, and 
is-either poured direct in the case of large moulds 
or into hand shanks for small work. Since much of 
the work turned out in this department is connected 
with the firm’s well-known water-meters, and is 
accordingly repetition work, moulding machines to 
the number of four are employed—three Herman’s 
and one Ajax—operated by compressed air. 

The work ranges from meter cases and parts 
weighing a few pounds to hydraulic flanged pipes 
and similar castings weighing several tons. The 
sand used for moulding in this department is red 
Mansfield milled, the milling and mixing being done 
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in a small building outside the foundry. The light- 
ing in this department is by electricity, the system 
adopted being five powerful arc lamps in the centre 
bay and clusters of filament lamps under large shades 
under the crane and in the small bays. 

Leaving the iron foundry, the visitors were con- 
ducted to the brass foundry, which is situated in a 
separate building, about 80 ft. long by 80 ft. wide. 
This is a brick erection, with iron sashes all round 
for lighting, in addition to a good roof light in the 
hipped roof. 

The building is divided into two bays, and the 
roof is supported by a row of structural steel 
columns across the centre of the building. That part 
of the floor on which heavy work is done is covered 
by overhead travelling cranes. The melting is done 
in three tilting crucible furnaces, coke-fired, the 
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two smaller of these being M.R.V. furnaces with 
250 Ibs. capacity per charge, and the larger one a 
Morgan furnace of 450 lbs. capacity. As will be 
understood, the work turned out here is again 
largely connected with the firm’s water meters, and 
some very fine specimens of casting work were seen 





ment lamps. Under ordinary circumstances, how- 
ever, artificial lighting is not called into play. 
Passing from the brass foundry, the visitors 
entered the machinery department, where a very 
large variety of machine tools are situated for pro- 
dusting the various complicated mechanical parts 





Fic. 2.—Corner or Macuine Bay AND TRIMMING SuHop; Brass Founpry or Messrs. Georce Kent, 
LIMITED. 


in the course of production. For moulding, Mans- 
field sand is again employed, and while machine 
moulding finds considerable application, hand mould- 
ing is also a prominent feature. Adjoining the 
brass foundry are the lavatories set apart for the 
use of the employés in the foundries. These are tiled 


with the firm’s patent ‘‘ Crystopal”’ tiling, and have 
a constant supply of hot and cold water, which is 
greatly appreciated. The artificial lighting of the 
brass foundry is by means of incandescent fila- 








turned out by the firm in connection with their 
work. The machining work is divided into separate 
departments, according to the class of meter made, 
among which are the following :—Venturi meters 
for measuring large volumes of water, sewage, 
slimes, etc., in pumping or delivery mains; Standard 


~ 
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meters (positive reciprocating piston), for domestic, 

small trade, and mixed supplies, and for all small 

flow purposes; Uniform meters (positive rotary 

balanced piston), for large trade and general muni- 
B 2 
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cipal work, and for hydraulic purposes; and air 
meters, for measuring supplies of compressed air to 
mines, etc. In the Venturi department there was 
on view an apparatus being constructed for a large 
waterworks in South America, for recording on a dial 
and diagram in the engineer’s office the flow of 
water from several different points of works. 

Visits were next paid to some other departments, 
including the meter-testing shops. 

At the conclusion of the visit the company were 
assembled in a hall situated in the grounds, pro- 
vided for the entertainment and use of the works’ 
employés. Here they were entertained to tea by 
the firm, and, at the conclusion, the President, Mr. 
J. OswaLp, rose to propose a vote of appreciation 
and thanks to the firm of Messrs. George Kent, 
Limited, thanking them for the manner in which 
they had thrown the works open to the Association 
and for the courtesy of keeping them in operation 
during the visit. He also spoke of the kindness of 
the staff in giving up their afternoon for the visitors’ 
benefit. 

Mr. J. W. Horne, Vice-President, in seconding 
the proposal, commented on the lovely situation in 
which the works were established, and on the manner 
in which the grounds were laid out. He believed 
that the future would see nearly all new works being 
established, not in the heart of a town, but in such 
spots as this, where considerations could be given 
to the establishment of similar excellent conditions 
for the men. He commented on the attention which 
had been paid in constructing these works and the 
convenience and healthy working conditions for the 
employés. To improve the output of any works it 
was necessary to educate the men; but an essential in 
such education was improvement in the conditions 
of labour. 

Mr. Escorr acknowledged the vote of thanks on 
behalf of the firm, and regretted the absence of Mr. 
Kent, who had hoped to have been present, but was 
prevented from doing so, being called away on busi- 
ness. He expressed every satisfaction and pleasure 
in meeting such a body of men, whose aims were in 
common with those of the firm, namely, the advance- 
ment of technical knowledge. Commenting on Mr. 
Horne’s remarks, he drew attention to a number of 
other pleasing facilities for the employés, and 
acknowledged that the firm were greatly interested 
in the improvement of working conditions. They 
had, for example, in view the construction of a bowl- 
ing-green inside the main gates, a feature of which 
would add a pleasing touch to the general appearance. 
There was also a large stretch of kitchen garden 
attached to the works which was well employed. He 
mentioned, too, that some of their present employés 
had been with the firm upwards of 15 years, which 
in itself was a testimony to their endeavours to 
consider the advancement and comfort of the men. 


Works of Commercial Cars, 


Since at the conclusion of this visit there was still 
a considerable amount of time available before the 
departure of the London train, the visitors were 
kindly invited to inspect the adjoining works of the 
Commercial Cars, the foreman pattern-maker of 
which, Mr. J. W. Worrall, is a member of the Asso- 
ciation. That gentleman accordingly conducted a 
party over the different departments, including the 
pattern shop, in which he exhibited some novelties 
in core-boxes, the fitting shop for engines, and the 
erecting department, where complete commercial 
motor-cars up to 100 h.p. are turned out. A 
speciality produced by this firm is a large charabanc, 
of which a considerable number were to be seen in 
various stages of construction, including a completed 
car. The non-ferrous members of the Branch were 
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considerably interested in specimens of aluminium 
castings, which are largely used with these cars. 
Another feature of interest was specimens of electric- 
furnace steel castings, produced at the Braintree 
Foundry (illustrated in our issue of April), which 
were employed in place of the steel forgings usually 
used. Other features of interest which may be men- 
tioned in passing were case-hardening furnaces for 
case-hardening the teeth of gears which were being 
milled from the solid steel bar, and a large range 
of machine tools for finishing the various engine and 
car constructional parts. This visit formed an in- 
teresting conclusion to the day’s entertainment. 








Troubles with German Silver 
Castings. 





Like most other of the non-ferrous alloys, German 
silver has been produced of very varied composition ; 
and since different alloys need somewhat different 
treatment and are suitable for different purposes, 
trouble is often experienced by those not fully alive 
to this. As an example may be taken the copper-nickel- 
zinc mixture containing a small proportion of alu- 
minium, a useful formula being Cu. 50 per cent., Zn. 
34.9 per cent., Ni. 15 per cent., and Al. 0.1 per cent. 
The aluminium addition is made by melting together 
19 parts of zine and 1 part aluminium, pouring the 
alloy into small bars which can be broken up, and 
adding 2 per cent. of this in the final mixture. This 
metal casts well in green-sand moulds, and is useful 
for many purposes, as it is white and strong, but if 
employed for such work as cocks, valves and plumbers’ 
goods does not give satisfaction, as the castings fre- 
quently develop leaky places. This defect appears 
to be directly associated with the aluminium. The 
latter metal, however, when introduced in the pro- 
portions of about 2.75 per cent. into an alloy with 
Cu. 65 per cent. and Ni. 32.25 per cent., gives a 
resulting metal with considerable strength and hard- 
ness, which is, nevertheless, not brittle. An increase 
in the aluminium content will give a stiffer alloy, and 
aids the founding operations by reason of the metal 
being more fluid. Care, however, must be exercised, 
and the use to which the castings is to be put must 
be considered. In the case of the first alloy men- 
tioned trouble is often incurred by pouring the metal 
too hot, as it melts very easily. It should on no 
account be poured too hot, the best temperature being 
when only a little smoke rises from the metal. 

The frequent remelting of scrap German silver for 
rolling will cause considerable trouble, since the ab- 
sorption of carbon renders the metal too hard and 
brittle for successful rolling. Such scrap is only 
suitable for castings that have not to be rolled, as 
the hardness is then usually not detrimental. 

Perhaps, however, the most serious difficulty ex- 
perienced by founders who do not understand German 
silver is that resulting from too slow melting. To 
melt the metal too slowly, or to allow it to soak in 
the fire is to run great risk of having the castings 
full of pin-holes or blow-holes. The correct way is 
to bring the metal up to the right temperature (vary- 
ing somewhat according to the mixture) and pour at 
once. Otherwise what may look like clean, sound 
castings will probably show a very defective interior 
on examination. The German silvers require rather 
more care and attention in casting than do the 
brasses, and this fact is sometimes liable to be over- 
looked. If difficulty is experienced with oxidation, 
manganese in small quantities (0.15 to 0.2 per cent.) 
is the best deoxidiser to use, and is, in fact, the 
— means employed by makers of German 
silver. 
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The Patterns of Gears Derived from the Helix.—I. 


By Joseph Horner. 


Each of these gears, spiral, helical, and worm, 
though diverse in appearance and proportions, have 
this in common, that they are based on and derived 
from the helix, and their teeth are screws, or por- 
tions of screw threads. This fact helps to a clearer 
understanding of the work of their production. 
There is one exception which is more apparent than 
real, that of the worm gear, the teeth of which are 
made to envelope the worm. But in principle this 
also is seen to be based on the helix, though the 
teeth if fully developed would not be recognisable as 
such. The want of a clear appreciation of this 
fundamental basis is a reason why some young 





is small, while the lead of the worm wheel is ex- 
tremely long—it would be several feet in length—and 
is in fact not taken into consideration, but only its 
circular pitch P. The angle of the teeth is taken, 
and that is really the angle of the spiral. Obviously, 
therefore, a spiral gear may be regarded as a 
multiple-threaded worm of long pitch, and a worm as 
a spiral of much shortened pitch. But there is a 
border line when even this distinction is no longer 
correct. It occurs in the case of spirals of very low 
angle and short pitch on the one hand, and in 
multiple-threaded worms of long pitch on the other, 
in which each thread becomes a long spiral tooth. 
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pattern-makers experience difficulty when entrusted 
with such gears. The term “ pitch” if used loosely 
is also embarrassing. It should be prefixed by one 
more precise. If stated thus, and the basis of such 
gears is grasped, difficulties will mostly vanish. 
The term “ spiral gears”’ is not a happy one, since 
there is no spiral involved. These are screw gears, 
just as the worms and their wheels are, and as 
helical or herring-bone gears are. In each case each 
individual tooth forms a short portion of a true 
screw. (In the common worm the thread is one 
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GEARs. 


entire turn, or two or more turns of a s:rew). The 
screw basis is partly disguised, because the lengths 
of the ‘‘ teeth” are very short in proportion to the 
lengths of the screws of which they form sections. 
Thus in Fig. 1, the thick black lines indicate the re- 
lations which the spiral, or the single-helical, A, 
and the double-helical teeth B, bear to the com- 
plete helix or screw, the total “lead”? of which 
equals that of the length of the cvlinder drawn. 
In Fig. 2 the “lead” or “ pitch’? P of the worm 





3.—EquaL 
Axes at Ricut ANGLEs. 


The fact that the teeth of worm wheels usually form 
envelopes of their worm threads is simply a by-issue 
which does not alter the common relation. 

Another difference between spiral and worm gears, 
though not an essential one, lies in the lower and 
higher velocity ratios that are usually obtained re- 
spectively in the two. Spiral gears rarely embody ratios 
exceeding two or three to one, and they are more 
frequently equal in ratio. But worm gears generally 
have ratios of from 1 to 10, or 1 to 12 onwards to 
almost any extent. But this also is a by-issue, since 
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SPIRALS ; 


it is practicable to gear worms and true worm wheels 
in equal ratios, and also to make spiral gears with 
high ratios, as high in one type as any that are used 
in spurs, bevels, or worms. The most familiar illus- 
tration of this kind occurs in the double-helical 
wheels, which are true screw gears, and in which 
pinions having as few teeth as seven or eight are 
not very unusual. The difference between these and 
the spiral gears proper is due simply and essentially 
to the relative positions of their axes, and of the 
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directions of the spirals. The axes. of spirals cross 
at right angles, Fig. 3, and the mating spirals are 
of the same hand, with the result that the friction 
is of a sliding character absolutely. The axes of 
the helical wheels are parallel, and the spirals are of 
opposite hand, and the friction is rolling absolutely. 
But the “‘ teeth” in a helical wheel of 6 ft. diameter 
are in principle as truly portions of long screws as 
are those in a spiral gear of 6 in. diameter, or as 
those of a worm and its wheel are, 

The substitution of screw gears for spur or bevel 
gears is made for several reasons. First, they pro- 
vide means for changing the direction of shafts from 
parallel planes to planes at right or any other angles. 
Second, in the form of worms and their wheels, and 











If two spiral gears are of equal size, Fig. 3, the 
angles of the spirals, and the circular and normal 
pitches are each alike. If they are of unequal dimen- 
sions, having unequal numbers of teeth, Fig. 4, and 
the angles of the spirals are the same, the circular 
and the norma! pitches, C. P. and N. P. respectively, 
Fig. 5, are also each alike. If the angles are 
different the circular pitches will vary. But the 
pitches measured perpendicularly to the direction of 
the spirals, the normal pitches N. P., Fig. 5, must 
be alike in any wheels that gear together, irrespec- 
tive of their diameters. 

One feature of much value in the spiral gears is 
that they can be varied both in diameter and angle 
to suit various drives. Differences in diameter 
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also of helical gears they furnish often the only 
available means of reducing a high speed to a low 
one at a single reduction. And in the helical gears 
they supply an absolutely ideal rolling contact of 
teeth which cannot be obtained in the best designed 
spur, or bevel, or worm gears. The disadvantage of 
screw gears in the form of spirals or worms and their 
wheels is that the contact is wholly of a sliding 
character. So that we have exactly the same kind 
of tooth producing precisely opposite effects under 
different arrangements. 





TTERN OF SPIRAL 
Gear. 


Though spiral and single-helical gears are identical 
in principle, the first term is usually restricted to 
the smaller, the second to the larger gears. In the 
first the spiral is very pronounced, in the second it 
is, in the largest gears, scarcely apparent. Often in 
large pattern wheels, straight teeth have been 
fastened on the rim at an angle, as is done in some 
worm gears. And if the tooth points are well 
rounded off, a passable gear may be thus obtained, 
but these are not the true spiral teeth. 


~TRIGONOMET- 
RICAL RELATIONS. 








Fie. 7. 


-TeETH. oF SPprrau 


GeEarR. 


affect the length of lead and therefore the angles, 
and the angle of one wheel must be the complement 
of its fellow. Thus, if wheels have tooth angles of 
45 degrees and of the same hand, 45+ 45=90 degrees, 
and the shafts are therefore at 90 degrees, Figs. 3 
and 4. If one of a pair at 90 degrees of angle has its 
teeth at 60 degrees then the teeth of its fellow must be 
at 30 degrees. But if two gears have equal numbers 
of teeth and their shafts are not at right angles but, 
say, set at 50 degrees, then the teeth must have 
angles of 25 degrees. A wheel of 45 degrees of angle 
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Gear. or Invotute TEETH. 

will work with a rack if the rack teeth are set at 
45 degrees of angle, and the shaft of the wheel will 
lie parallel with the rack; and a spiral gear will 
mesh with a square rack, but at an angle which will 
vary with the angle of spiral. We have, then, these 
dimensions to consider: number of teeth, angle of 
spiral, circular pitch, and normal pitch. A simple 
diagram will help to fix these relations of spiral 
gears in mind. In Fig. 6 the length A C, is equal 
to the axial pitch or lead, C B is equal to the pitch 

















circumference, and the hypotenuse A B is_ the 
“angle of the spiral.” The circular pitch is 
measured along the line C B, the normal pitch is 
at right angles with A B. From such & diagram the 
various relations can be laid. out graphically. Or 
they can be calculated trigonometrically by the aid 
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mined from the former measurement, and the tooth 
section is the same as that for a spur wheel having 
the same pitch as the normal pitch of the spiral. If 
the section were selected for circular pitch it would 
be too wide. 

Small spiral gear patterns are not often made, 
but the larger spirals, single-helicals, are. The writer 
has made spiral gears for special jobs, cutting the 
teeth by hand. Helical gears are constructed as full 
patterns, but not so often as they are moulded by 
machine from segmental tooth-blocks. | Complete 
patterns should properly be cut in a machine in 
order to secure the best results, though they are also 
cut by hand. The work involved in each method, 
taking the casting shown in Fig. 7 as an example, 
may now be run through. 

A spiral gear pattern is made similarly to pinions 
for spur wheels. That is, the body may be built 
up in segments, or be turned out of the solid wood. 
The teeth may be cut in the solid with the body, 
or, unless very small, be preferably attached to the 
latter by glueing. In small gears it is not necessary 
to build up in segments; but if a solid block is used 
the grain must run parallel with the axis of the 
wheel, and not ‘‘ plank way,’ which latter would 
generally result in an elliptical pattern after lengthy 
storage. Mahogany or teak wood should be used. 
To make the larger spiral gears strongly, the teeth 
should properly be separate fittings on the body. 
This involves fitting a separate piece for each tooth 
on the body, or preferably pieces wide enough to 
include two or three teeth, the grain running ap- 
proximately at the tooth angle. In spiral and 
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The relations which these bear to the pitches are 
as follows :—Having the circular pitch and the angle 
which the spiral makes with the axis; the circular 
eer x cosine of angle of spiral = normal pitch. 

ving the normal pitch and angle of spiral : 

The normal pitch 
cosine of angle of spiral 

Pitch circumference jis reckoned from the circular 
pitch, hence for circular diametral pitch :— 

number of teeth __ = pitch diameter. 
circular diametral pitch 
and ; 


zx cireular pitch. 


pitch diameter + 2 


: — = whole 
normal diametral pitch 


diameter of blank 
Also, for circular pitch; 
nuinber of teeth x circular pitch _ itch di 
314159 —— = pitch diameter 
and; ; 
pitch diameter + 2 x Stele — = outside diameter. 
These relations are all taken on the pitch line or 
pitch surface. But the angles of spiral on the pitch 
surfaces are different from those at the points and 
roots, a fact which has to be borne in mind in 
marking out and setting for cutting. The tooth 
sections are taken on the normal pitch. They are 
involutes, and are proportioned exactly as are the 
teeth of spur gears, on the basis of the normal pitch. 
The difference between the normal and circular pitch 
affects the tooth sections, which are obviously deter- 
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helical, as in spur gears, a good alternative to fitting 
each tooth-block separately, as in Fig. 8, is to turn 
the body smaller in diameter than the roots of the 
teeth, say, by } in. or so, Fig. 9, and fit the stuff 
for the teeth round it in blocks of several inches in 
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width. When the teeth are cut there is then a sub- 
stance of wood left below the radii in the roots. If 
this plan is adopted the blocks should be sawn 
diagonally to give straight grain in the teeth. These 
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blocks are turned on the wheel body at the same 
chucking ag the body. Or if the teeth are cut out 
of the solid, using mahogany, they will with care 
stand a good number of mouldings from. Or if for 
permanent use, a metal pattern can be cast and 
filed smoothly, or cut in a machine, the latter being 
the best plan to adopt. 

The pattern maker draws out the teeth for wheels 
of different sizes on the basis of the involute. A 
rack tooth, Fig. 10, has straight flanks set at an 
angle of 754 degrees (75 degrees is sufficiently near) 
with the pitch surface, and all other gears have 
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Fic, 14.—Temp er. 

single-curved teeth which can be obtained by the 
method shown in Fig. 11 by the unwinding of a cord 
from the base line. But in practice a little straight 
edge, having a needle in its edge, strikes the curve 
on the straightedge being moved in a tangent are on 
the base line of the involute, which is situated a 
little way above the bottom of the teeth. The curve 
is struck on the basis of the normal pitch, whence the 
tooth thickness—half that pitch—is also obtained. 
That is, if the normal pitch is 1 in., the tooth thick- 


ness is } in., and the curve is generated on the base 
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line of a 1-in. pitch tooth, even though the circular 
pitch may measure 14 in. There need be no flank 
clearance in spirals, and only a trifle of bottom 
clearance. The length of tooth can be made to Brown 
& Sharpe proportions. The tooth shapes required 








are those which correspond with the diameter of a 
gear of the curvature taken at the normal pitch. 
It will always be of a larger radius than that taken 
around the circular pitch. A templet, Fig. 5, can be 
cut to the curvature of the blank, and a _ radius 
found for that curvature. The diameter of the 
circle struck with that radius will correspond with 
the outside diameter of the gear for which the tooth 
shapes will be obtained. 

The quickest way to mark out the spiral curves 
for the pattern is from paper, Fig. 12, having 
diagonal lines ruled to represent the divided pitches, 
and corresponding in number with the numbers of 
teeth in the wheel. In the development shown in 
Fig. 12 the teeth are at an angle of 45 degrees on 
the pitch surface. The pitch circumference is calcu- 
lated, being either obtained from diameter direct if 
this is given, or from the circular pitch, and is set 
off on a base line and divided into equal parts. 
Lines are drawn at an angle which corresponds with 
the angle of the tooth points. Other lines are 
drawn parallel with the first to represent the widths 
of the separate teeth. The angle on the points is 
obtained by setting out the lead and the circumfer 
ences on lines at right angles (Fig. 13), the latter 
corresponding with the pitch line, point and root 
respectively. Lines drawn from these to the point 
where the length of lead is measured will give the 




















Fie. 16.—Cuttine Smatt Heiicat GEARS ON THE 
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three angles of pitch line (spiral), point and root. 
The point lines, as already mentioned, are those 
which are marked on the paper, Fig. 12, which is 
glued round the blank turned to the diameter of the 
tops of the teeth. The other angles cannot be set 
out on the pattern, but those on the pitch circle, and 
cn the tooth roots will be developed in working by 
a templet of the tooth spaces of the normal pitch. 
It will be seen at once that we have no pitching 
round or marking out on the wheel faces yet as in 
spur wheels, but only at present these spiral tooth 
points, which are not even located on the pitch sur- 
faces. The tooth spaces must therefore be worked 
by templet, Fig. 14, guided by these - tooth 
points, and held strictly at right angles every- 
where with the longitudinal axis of the 
teeth as in Fig. 5. The templet therefore 
corresponds to the normal dimensions of the teeth, 
and not the circular, though the diameter of the 
wheel is based on the circular pitch. And as already 
stated, two wheels may gear together even though 
the circular pitches differ widely, so long as the 
normal pitches are alike. In Fig. 14 the templet is 
cut to the curve of the pitch circle, equal to that 
corresponding with the normal pitches, as just stated. 
The templet must be always held at exact right 
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angles with the direction of the thread, which corre- 
sponds with the narrowest space, and must be kept 
with its shouldered portions exactly parallel with 
the tooth points. 

When cutting the teeth with the chisel it is not 
easy- to get them all alike by the templet, especially 
at their terminations, due to the templet falling out 
of contact with one side. The best way, therefore, 
is to work a couple very carefully first, and then 
from those, strike out the tooth shapes on the outer 
faces as they are developed by the templet on those 
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faces where the eircular pitch is measured. If this is 
not done, the chances are that though the teeth 
will be true about the central portions, there will be 
some want of uniformity apparent on the outer faces. 
Another way to avoid this is to prepare the wheel an 
inch wider than the pattern is wanted, and then 
after the teeth are worked, turn } in. off each face, 
so getting into the accurately worked portions. 

If a spiral gear has a wide face, a stripping-plate 
is essential in moulding it. A rig-up is shown, Fig. 
15, for moulding an iron pattern drawn through 
such a plate. A shallow pattern may be drawn with- 
out such an aid, but it is a good method to adopt 
in any case. 

Helical teeth are worked by similar methods, but 
they give less trouble than spirals because the angles 
are less, and the method therefore may be modified 
with advantage, a point to which we will return 
directly when speaking of the double-helical 
gears. Helical teeth seldom exceed about 20 degrees 
of angle, while spiral gears are mostly 45 degrees, 
sometimes more, in one wheel, when velocity ratios 
are other than 1 to 1. 

The illustrations, Figs. 16 and 17, show helical 
gear patterns being cut in one of the mechanical 
woodworkers made by Wadkin & Company, of 
Leicester. An attachment is fitted to receive the 
wooden blank. The pitching and feeding are done 
by a universal spiral head fitted to the table. A 
gear, 9 in. diameter and of 3-in. face, Fig. 16, was 
completed in 15 minutes. In Fig. 17 the halves of 
a double helical gear are shown being cut. 

Helical and double-helical gears having teeth set 
at a low angle, though closely related to the spirals. 
may also be considered from the point of view of 


action of spur gears. We will go back to the first 
principles illustrated by the old stepped gear from 
which the helicals are derived. A, spur gear is cut 
into many parallel slices, perpendicular to the axis of 
rotation, and these slices are slid over one another 
by equal increments. Then the steps being 
obliterated we have the screw development. Hence 
the gears should be worked as spur gears are, that 
is, circular pitch is taken, and normal pitch dis- 
regarded, though the latter is used in working the 
shapes. The teeth are struck out on the outer faces 
and middle plane of the gear, and they are sym- 
metrical on each side of a radial line from the pitch 
to the centre, as are spurs. To these the normal 
pitches will be proportioned. To obtain the screw 
form in the longitudinal direction of the teeth, 
diagonal lines may be marked on paper glued round, 
or intersecting lines may be drawn, or bending a 
bit or spring steel round will give the curves. 

The teeth are fitted similarly to those of the spirals. 
The rim being turned, say, 4 in. or j in. smaller 
than the diameter of the roots of the teeth, blocks 
are fitted round it, each sufficiently wide to include 
three or four teeth, the grain running along the 
tooth lengths, or nearly so. These are all glued on, 
turned on the faces and to the diameter of the 
points, and marked out on the outer faces and on 
the middle plane alike. The spiral form at the 
points is marked by either of the methods previously 
stated—-by diagonal lines on paper, by lines of equal 
division, or with a flat piece of spring steel bent 
round. Then the shapes away from the ends and 
from the outer diameter are cut by the aid of a 
templet similarly to spiral gears, corresponding with 
the normal pitch. 

Another way is this: Turn the rim to the diameter 
at the roots of the teeth and fit blocks round wide 
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enough to take three or four teeth, and secure these 
with a couple of screws in the centre of each. Then 
turn them, and mark out the teeth as before on the 
faces and in the joint, with the screw form marked on 
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the points by either of the methods previously men- 
tioned. Having these lines, two fine screws for each 
tooth can be put through from the points into the 
rim. Each separate tooth will be numbered, and 
the rim adjacent, and the screws then will be run 
out and the blocks removed and sawn through for 
the separate teeth. Then the screw forms will be 
marked on the backs of the blocks similarly to the 
front, and the lines set in deeply and exactly with 
the chisel. Then the separate blocks are glued and 
screwed in place, and the teeth cut to templet as 
before. The advantage of this method is that the 
backs of the teeth are cut in directly, instead of 
trusting wholly to the templet. But this is more 
than discounted by the absence of a radius in the 
roots, which radius is worked in the first-named 
method. In this last, also, there is no feather-edge 
at the termination of the radius, but a backing of 
solid wood of § in. or jy in. in thickness. 

The determination of a suitable angle for double- 
helical teeth seems to be settled in a somewhat 
empirical fashion. These vary from about 20 degrees 
to 45 degrees. The higher the angle the greater the 
difficulties in ensuring equal contact of the teeth to 
right and left, and in balancing end thrusts. It 
also reduces the normal section of the teeth. There 
is an advantage in shortening the teeth and in 
adopting a pressure angle higher than 144 degrees, 
one of 20 degrees being suitable. A great advantage 
results in the fact that very small pinions can then 
be employed. Some are so small that they are almost 
suggestive of freak gears, but they are not so, but 
just helicals which engage correctly and without 
shock. 

The sloping disposition of the teeth entails the 
division of the pattern along the middle plane, and 
the withdrawal of each half from the mould in a 
spiral fashion controlled by the twist of the teeth. 
Such being the case, arms cannot be fitted, unless 
they are left loosely in the encircling rim. Usually, 
therefore, such gears are plated with a central web, 
or else the pattern is made with a solid disc flush 
with the ends of the teeth, as in Figs. 17 and 18, 
and the interior is cored out similarly to machine- 
moulded gears. 

If these gears can be cut on a machine the ten- 
tative work of the templet is saved. But as yet few 
pattern shops (excepting those dealing with a large 
number of. gear patterns) have machines of sufficient 
capacity to take a large range of gears. Fig. 18 
illustrates a pair of gears of this kind as made by 
Messrs. David Brown & Sons, Limited, of Hudders- 
field. The teeth are machine-cut, the operation 
occupying two hours. The gears are 25 in. and 
54 in. diameter respectively. The body of the wheel 
is glued up in segments. The teeth are glued on in 
blocks to leave about 4 in. of wood below the roots 
of the teeth. 

It is not advisable to make large helical spur gear 
wheels from full patterns. Better results are ob- 
tained from tooth blocks moulded by machine. 

In the case of helical bevels the employment of 
tooth blocks is even more imperative, not by reason 
of any difficulty in moulding, but because of the very 
great expense of the pattern work.’ There is no 
special difficulty in making spirals and double-helicals, 
since the teeth and tooth spaces are of parallel 
section throughout, and they can therefore be worked 
with hand tools and a single templet, or with a fly 
cutter. But bevel teeth cannot be so treated. They 
must be worked by hand, a most tedious job if done 
accurately. Det us look at the essentials. 

The principles which govern the shapes of helical 
bevel gears hardly need be illustrated. The tooth 
shapes are drawn on planes projected from the ends 
to the axes, the point of intersection giving the 


centre of the projected pitch lines. The teeth are 
marked on these planes. / 

The tooth shapes are marked on the major and 
minor diameters, and on the plane of the apex where 
the right- and left-hand teeth meet, and the helical 
curves are marked through intersecting lines on the 
tooth points. Then the teeth are shaped between 
these locations. A templet can be used for each 
intermediate position, that is, midway between the 
major diameter and the apex, and between the 
latter and the minor diameter. The patterns, if 
such are made, must be jointed along the apex pre- 
cisely as tooth blocks must be. Whether they shall 
remain divided or be fastened depends on the 
amount of coning of the gear. A gear which has a 
long back cone distance, i.e., one ‘which approaches 
to a crown gear, will deliver easily. But in the 
opposite condition the gear must remain divided in 
the mould like a helical spur. Then the upper half 
is withdrawn first, twisting it under the coercion of 
the twisted teeth, after which the lower portion is 
delivered by a twisting lift in the opposite direction. 

Actually, circumstances would seldom justify the 
making of complete patterns for helical bevel] gears. 
A large number of castings must be required off to 
justify the cost. It is better, even for a consider- 
able number, to make a tooth block. More pains 
and precautions can be taken in working it than can 
well be bestowed on a full pattern, me though the 
cost of moulding is higher, the difference is hardly 
sufficient to justify making a full pattern. We are, 
of course, supposing that the work is done correct'v 
with spirally twisted teeth, and not with straight 
bevelled teeth merely set diagonally as was done in 
many of the early helical gears. The inaccuracy was 
well masked by well rounding the points. 








Oxygen Additions to the Furnace Blast. 


According to the report of Dr. F. W. Lihrmann, of 
Berlin, to the Blast Furnace Committee of the Verein 
Deutscher Eisenhiittenleute on this subject, the manage- 
ments of furnaces in Milheim-Ruhr, in Ougrée and in 
Kratzwieck are using small oxygen additions introduced 
into the blast whenever the furnaces are working cold. 
They believe that a steady enrichment of this nature 
would be detrimental to the furnace lining. Dr. Liihr- 
mann, on the other hand, holds that with an advanced 
knowledge on cooling methods this danger is not a very 
real one. The oxygen added is in the form of “ Linde 
air,” or 50 per cent. oxygen and 50 per cent. nitrogen. 
It is made by evaporating liquid air to a gas with 95 per 
cent. oxygen, and then further diluting with air to give 
the above-mentioned composition. In the case of blast 
enrichment, naturally, the liquid air would be evaporated 
directly into the blast. pipe and proportioned to give the 
higher oxygen percentage desired. An installation to 
furnish 17,500 cubic ft. of oxygen per hour would occupy 
a space 125 ft. square, and cost about £20,000, requiring 
800 h.p. to operate it. Dr. Lithrmann finds that for 
every 1 per cent. oxygen addition to the blast volume 
there is a possible rise in temperature of about 100 deg. 
F., not taking into consideration the specific heat of 
gases, etc., or 2,830 deg. F., as compared with the 
theoretical temperature of the CO obtained by burning 
carbon in air. This 1 per cent. oxygen addition to the 
blast volume, in a furnace of 240 tons daily capacity, 
would add 10s. per ton to the cost of the pig-iron pro- 
duced, this being based upon a cost five times as high 
as that given by interested manufacturers. Should their 


price be correct, the additional cost would drop down to 
2c. a ton of pig-iron made, and this cost is well worth 


while investigating with a view of emergency use when 
trouble sets in. 
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Casting Ingots for Guns. 





In a Paper on “‘ The Manufacture and Treatment 
of Steel for Guns,’’ presented before the Iron and 
Steel Institute meeting on May 10 last, General L. 
Cubillo, of Valladolid, Spain, included the follow- 
ing :— 


Melting of the Steel. 


Of all the processes employed in the melting of 
steel the only ones used in the manufacture of gun 
steel have been the crucible and the open-hearth 

rocesses. The first process was naturally employed 
felons the introduction of the open-hearth method, 
and for some time afterwards; but the latter has 
now superseded the crucible process, except at the 
Krupp works. é 

Mention may be made of the great claims 
possessed by this firm as the pioneers in casting, by 
the crucible process, great masses of steel intended 
for gun construction. Credit must also be extended 
to the English firms of Firth, Vickers, and Whit- 
worth, which also employed their energies in the 
improvement of this manufacture. The firm of 
Krupp has always claimed that the crucible pro- 
cess offers the best guarantee for a sound metal for 
gun construction. Undoubtedly it is possible to ob- 
tain by it a metal of greater purity with regard to 
phosphorus and sulphur than by any other process, 
if the material charged in the crucibles is wrought 
iron from hematite pig-iron. The metal obtained in 
this case will be the best possible steel, and it will 
not contain occluded gases; or at all events in 
very small proportion. If the metal charged in the 
crucibles is free from oxides, the only gases dis- 
solved in the steel will be those which have passed 
through the walls of the crucibles. 

In the author’s opinion steel made by the crucible 
process must lack homogeneity, because it is almost 
impossible that the composition of the charge of all 
the crucibles will be the same. It is also impossible 
to secure uniformity of composition in the ingot 
mould, bearing in mind segregation. The only way 
of securing homogeneity by this process would be 
to teem the crucibles first into a hot ladle, and 
then into the ingot mould. The principal reason 
for this lack of homogeneity lies in the impossibility 
of analysing all the puddled bars which form the 
charge of the crucibles, classification by the eye 
being very uncertain. Therefore, in the author’s 
opinion, a massive ingot of steel cast by the crucible 
process is more heterogeneous than a similar ingot 
cast by the open-hearth process. The open-hearth 
acid process is generally employed for the casting 
of great masses of steel. The basic process can, of 
course, be employed, provided the materials charged 
are acid; and there is no difficulty in obtaining by 
the open-hearth protess, that is, by the dissolution 
in a cast-iron bath of a certain quantity of wrought 
iron or steel, a very pure metal, such as is required 
in the construction of guns. All depends on the 
purity of the pig-iron and the scrap charged. 

It is the constant practice of all the steel-works 
Where steel for gun construction is regularly made 
to employ Swedish pig-iron of the best quality. the 
phosphorus being as low as 0.025 per cent., and the 
sulphur lower than this amount; and for the scrap, 
puddled balls or bars from the best hematite pig- 
irons. 

By puddling this pig it is possible to obtain a 
product with phosphorus and sulphur as low as 0.001 
per cent., and as furnaces of 50 or 60 tons’ capacity 
are now very common, and since for the casting of 





the largest element of the new great guns it is 
not necessary to have ingots of more than 100 or 120 
tons, the result is that it is not very difficult to 
obtain a great uniformity of the metal by this pro- 
cess. The conditions of open-hearth working permit 
of working two or three furnaces so uniformly that, 
at the time of casting, the metal of the two or 
three furnaces will be perfectly similar. The steel 
is much exposed to the oxidation of the furnace 
gases, always in contact with the bath; and to this 
action is added that of the iron ore incorporated 
for oxidising in a rapid and energetic manner the 
silicon and carbon in excess of that required in the 
steel. There are many means of diminishing the 
oxidation of the bath: one of them is to prepare the 
charge by putting in the furnace the greatest possible 
amount of scrap, with the smallest quantity of car- 
bon, and conducting the refining process by the 
furnace gases only without the addition of any iron 
ore. This particular method of working is extra- 
ordinarily slow; first, because, as the materials, both 
pig-iron and slag, are charged at once and cold, the 
mixed bath is very low in carbon and its melting 
point very high. It, therefore, requires more time 
for melting it than if the charge had been composed 
of equal parts of pig-iron and scrap. Secondly, be- 
cause the oxidation of the carbon by the gases is 
not so efficacious as that by the iron ore, this being 
more in contact with the bath and the former act- 
ing only on the surface. Operating in this way the 
final steel is almost free of oxides, and in order en- 
tirely to eliminate them additions are made, at the 
end, of certain iron alloys, such as ferro-manganese 
and ferro-silicon, which by their action upon the 
bath reduce the iron oxides dissolved in it. This 
addition is the more required when the charge has 
been of equal parts of pig-iron and scrap. The 
percentage of carbon of such a charge at the fusion 
or melting time will be very high, and it is not 
possible to oxidise the excess carbon to the -point 
required in the artillery steel by the action of the 
gases only, and it is almost imperative to employ 
the iron ore for accelerating the oxidation of the 
carbon. 


Fusion at Trubia of the ordinary Carbon Steel 

for Guns. 

The steel works at Trubia (Spain) comprise two 
furnaces—one of large capacity, capable of taking 
charges up to 54 tons, and the other of 16 tons. 
Therefore it is possible, working with the two fur- 
naces, to obtain an ingot of 64 tons. The furnaces 
were supplied by Messrs. Frederick Siemens of Lon- 
don, and are of the usual design. They are situated 
in a straight line, with a very commodious working 
platform, and are served by an electric-charging 
crane, of the well-known Wellman type. 

For the service of the castiffg shop there are two 
overhead electric travelling cranes, one of 75 tons’ 
capacity, with one motor only of 30 horse-power, and 
the other a Niles 50-tons’ capacity crane, worked by 
four motors of 130 total horse-power. The second 
crane of course, has been more recently installed 
than the first. 

In the fusion of the ordinary carbon steel for guns, 
the materials employed are Swedish pig-iron and 
puddled ball from Bilbao hematite pig-iron. In order 
to convey an idea of the operation, a heat in the 
16-ton furnace will be described. 

The furnace was charged with 7.5 tons of Swedish 
pig-iron and 9 tons of puddled ball from Bilbao 
hematite. These materials are charged straight into 
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the furnace, the first charged being the pig-iron. At 
9.2 a.m, the charge was commenced, and melted at 
2.40 p.m. The first iron ore addition of 60 kilo- 
grammes weight was made at 2.50 p.m., and another 
of the same weight at 3.15 p.m., followed by another 
of 50 kilogrammes at 3.35 p.m. During the melting 
period and the following 45 minutes nearly all the 
silicon was oxidised. Some minutes after the third 
iron-ore addition, the ebullition of the bath com- 
menced, which evidently proved that the oxidation 
of the carbon was energetically proceeding. The iron- 
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state of the bath indicated the necessity. The 


operation is conducted with the air-valve closed as 
much as possible, so that the metal should not be- 
come cold, nor become oxidised. The total additions 
of iron ore amounted to 350 kilogrammes. At 6.25 
p-m. the colorimetric analysis of the small sample 
taken from the bath and very slowly cooled gave 
a percentage of carbon of 0.52 per cent., and as 
the quantity required in the steel must be between 
0.45 and 0.55 it was decided to tap the furnace, 
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making previously the suitable additions of alloys. 
These were ferro-manganese and ferro-silicon, putting 
124 kilogrammes of the first and 99 of the second: 
the percentages required in the metal were 0.55 to 
0.65 per cent. of manganese and 0.15 per cent. of 
silicon. This percentage is quite sufficient for ob- 
taining a metal totally free from side and central 
cavities, except those at the top of the ingot and the 
pipe. The metal is poured into a Wellman ladle, 
previously well heated by producer-gas. The ladle is 
then transported by the 50-ton electric crane to the 
casting-pit, where the metal is poured into the 
mould, 
Ingot Mould. 


The ingot mould is of cast iron, with a wash of 
refractory material, intended to retard the cooling of 
the metal at the top, keeping it fluid as long as 
possible, so that it may fill the space left vacant 
by the contraction of the metal in the rest of the 
mould. The mould both outside and inside has the 
form of a truncated pyramid (see Fig. 1). The sides 
of the inside pyramid, instead of being planes are 
curved surfaces joined to one another by rounding 
the edges. It seems natural that, since the elements 
of guns are cylindrical, the ingot moulds should also 
be of cylindrical form inside, and since also the steel, 
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as it solidifies, crystallises in crystals whose axes are 
normal to the surface of the mould, the cylindrical 
form should be the best for obtaining good sound 
ingots without cracks. The reverse is what happens. 
The ingots cast in circular metal moulds have always 
a deep longitudinal crack, and thus are incapable 
of subsequent forging. In order to avoid the 
occurrence of cracks during solidification and subse- 
quent cooling on the outside surface of the ingots, 
they are sometimes cast in refractory moulds. But 
though no cracks occur in ingots cast in such moulds, 
the long time spent in the cooling of a large ingot, 
cast in such manner, produces a very coarse crystal- 
line texture, almost impossible of being changed to 
the proper texture during the forging. The experi- 
ence at Trubia with 40-ton ingots cast in refractory 
moulds has been totally adverse to their use as substi- 
tutes for metal moulds for the part of the ingot 
really utilised. When this is completely solidified 
and almost cold on its outside, it is taken out of 
the mould and is covered with ashes until it is 
completely cool. After this it is carefully examined 
for cracks, which are dealt with by the pneumatic 
hammer. As it is not an easy matter to get rid of 
them entirely by these means, the ingot is sent to 
the forging shop, where it is subjected to a slight 
preliminary forging, just sufficient to give it a 
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cylindrical form. Any cracks which were not visible 
in the preliminary examination then appear, and are 
taken out in the lathe. Some very good metal is 
thereby lost, but in the finishing up of the forging 
no cracks appear, and it is possible to finish the 
pieces with the least possible excess in the dimen- 
sions required for the hardening. 

About half-way through casting, operations are 
suspended for an instant, while a very small ingot 
is cast from the ladle. This is intended for the full 
analysis of the metal, and for forging a test-piece 
for a preliminary tensile test. : 

In order to study the segregation phenomena in 
the unfinished steel, the head from a 16-ton ingot 
was divided through its vertical axis. One of the 
halves of this head is represented in Fig. 2. From 
it were taken the samples for analysing the carbon, 
manganese, phosphorus, and silicon. The samples 
were taken only in one half of the head, because 
it was presumed that the symmetrical parts of the 
other half must have the same composition, as the 
conditions of cooling were equal for both halves. 
The small ingot taken during the casting operation, 
which, owing to its very small dimensions, is free 
from the phenomena of segregation, and fairly re- 
presents the composition of the steel in the ladle 
(where it is supposed to be completely homogeneous), 
gave on analysis 0.56 per cent. of carbon and 0.57 
per cent, of manganese. On comparing these per- 


Analyses of Samples taken from Head of Ingot. 








Centre. 
Man- , Phos- 
No. Carbon. ganese. Silicon. | phorus. 
| Per cent. | Per cent. | Per cent. | Per cent. 
1 0.565 0.525 | 0.187 0.024 
2 0.672 0.610 | 0.210 | 0.029 
3 1.176 0.620 | 0.230 | 0.029 
4 1.607 0.620 0.621 0.036 
5 2.484 0.610 0.284 0.049 } 
Outside Surface. 
; Man- | Phos- 
No. , Carbon. | ganese. | Silicon. | phorus. 
ee Per cent. | Per cent. | Percent. | Per cent. 
1. 0.564 | 0.595 | 0.187 | 0.021 
2 0.463 | 0.580 0.187 0.018 
3 0.565 | 0.570 0.187 0.017 
4 0.427 0.575 0.187 0.017 
5 0.443 0.565 0.187 0.018 
6 0.497 0.585 0.163 0.019 


Analyses of small ingot taken during pouring— 


Per cent. 
Carbon 0.562 
Manganese .. 0.57 


centages with those of the samples it is observed at 
once that there is not a very great difference between 
the samples taken at the circumference of the head 
and those of the small ingot. But the difference is 
very great in the samples taken in the centre of the 
head. Here, segregation phenomena are in evidence, 
especially with regard to carbon. It is observed that 
sample No. 1, from the bottom of the head, has the 
same quantitative compos‘tion as the metal of the 
small ingot, but in samples Nos, 2, 3, 4 and 5 the 
percentage of carbon increases gradually, being in 
sample No. 5 four times greater than in sample 
No. 1. The manganese increases also, but less so; 
the silicon more than the manganese, while the 
phosphorus in sample No. 5 is double that of No. 1. 
The layer of steel, in contact with the ingot mould, 
represents very nearly the composition of the metal ; 
in fact the percentage of the metalloids is less. The 
layer successively cooling from the outside yields to 
the inside layers* a certain part of its metalloids, 
until the central part of the ingot is reached, which, 
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being the last to solidify and cool, is therefore 
richer in foreign elements. As the ingot mould is 
not closed, and is not in the form of a symmetrical 
cube, the segregation phenomena do not occur in the 
ordinary ingot mould in the manner described by 
Howe in his classical book, “‘ Iron, Steel, and Other 
Alloys,’’ as the “Onion type” of freezing. If the 
mould is a perfect cube, and the action of gravity 
be assumed to be counterbalanced, the segregation 
phenomena should occur in a completely regular man- 
ner, in layers parallel to the sides, and the metal 
richer in foreign elements will be exactly in the 
centre of the figure. In the casting of large ingots 
the segregation phenomena must occur as described, 
because the top of the ingot is the last to cool, especi- 
ally if, as is the case at Trubia and elsewhere, the 
head of the mould is of refractory material, which 
contributes to a great extent in keeping the metal 
fluid longer than if this part of the mould were of 
metal. 

About twenty years ago Brustlein explained, in a 
report to the “ Commission des Methodes d’Essai des 
Materiaux ’’ in 1892, the lack of homogeneity of steel 
ingots and segregation phenomena in a manner very 
similar to that already explained in this Paper, but 
without the aid of chemical analysis. His views as 
to segregation phenomena are in perfect accord with 
the manner of solidifying the iron-carbon solutions, 
as Roozeboom has explained in his diagram. 

Applying their theories to the solidifying of steel 
ingots for gun tubes, it is easy to explain’ why the 
percentage of carbon increases from the outside layer 
in contact with the walls of the mould to the centre 
of the ingot, culminating in the greater amount of 
carbon and of the other foreign elements in the 


upper and central part of the ingot which is the 
last to set. 


Fluid Compression. 

Fluid compression consists, as everyone knows, in 
applying pressure to the steel while still fluid or semi- 
fluid. The process has acquired considerable develop- 
ment, and is extended to ingots of common steels, 
whereas it was at first only applied to ingots intended 
for the manufacture of guns or for the large shafts of 
ships. The older fluid compression method is that of 
Whitworth, whose patent was taken out in 1886, the 
chief object of which was to obtain cast-steel ingots 
free from cavities. 

The Whitworth process is undoubtedly a very good 
one, and, considered economically, it offers great 
advantages, but in practice not all the advantages of 
fluid compression are obtained. In one of the most 
important French steel works, where this process is 
applied to the ingots intended for the construction 
of guns, the author has hiad occasion to examine some 
of them, and has found that the pipe at the top 
does not entirely disappear. 

In order to demonstrate that the Whitworth fluid 
compression process gives homogeneous ingots—that 
is, ingots free from segregation—it would be neces- 
sary to demonstrate it practically by dividing a large 
ingot longitudinally, and taking many samples for 
analysis, from all parts, or at least in the upper 
third. It is certain that in present-day practice, 
with the judicious use of deoxidising alloys in the 
furnace, such as ferro-manganese and ferro-silicon, 
and perhaps with a very slight addition of 
aluminium during the casting operation, it is possible 
to obtain ingots free from cavities, except at the 
very top, in the central part, as is seen in the 
head of a 16-ton ingot, represented in Fig. 2. In 
this, as in all similar ingots. a very sound and 
homogeneous (78 per cent.) total mass was obtained. 
In favour of fluid compression it may be said that it 
causes the disappearance of the deep cracks, especi- 
ally in the bottom of the ingot. Perhaps this is to 











be attributed rather to the lining of the inside of 
the ingot mould with refractory material. The 
cracks are always a serious defect, and sometimes, 
if ingot moulds of polygonal section without rounded 
vorners are employed, and the block, after forging, 
is put on the lathe, they appear as dark lines along 
the total length of the piece, which correspond to 
the angles of the ingot. Certainly in many cases 
the turnings do not break off when the tool cuts 
across the dark lines, but all the same the appear- 
ance of such lines does not suggest a very good 
quality of metal. ; 

With regard to the improvement of the mechanical 
properties by fluid compression, the author must say 
that it is not very evident to him. Perhaps it is 
assumed that fluid compression during the last period 
of the process, when the metal is in a semi-fluid 
state and almost set, confers an effect similar to 
forging. In Whitworth fluid amp Mnopenn after the 
expulsion of the gases, the press does not cause any 
deformation in the ingot, and there cannot be forg- 
ing without deformation. Some years ago a new 
fluid compression process was patented by Messrs. 
Robinson and Rogers, of Sheffield, in conjunction 
with Mr. Illingworth, of New York. This process 
has been described by Mr. A. J. Capron.* The ad- 
vantages derived are that absolutely sound ingots are 
obtained free from cavities and pipe, so that the 
whole of the ingot can be utilised, without any 
waste. 

Another compression fluid process, which has be- 
come very well known and accepted during recent 
years, and is widely adopted in France, England and 
Germany, is that patented by M. Harmet, of St. 
Etienne, 

In concluding this part of the Paper, the author 
would repeat that in his opinion the principal ad- 
vantage to be derived from fluid compression lies 
in its economical aspect. When casting under 
ordinary conditions, it is possible to utilise from 75 
per cent, to 80 per cent. of the ingot, while with 
compression it is possible to reach 90 per cent. 








British Foundrymen’s Association. 





Annual Meeting of London Branch. 

At Luten, on Saturday, May 4 at the conclusion 
of the visit to the .works of Messrs. George Kent, 
Limited (see page 338), the members of the London 
Branch of the British Foundrymen’s Association 
held their annual business meeting at that com- 
pany’s works, the entertainment hall having been 
kindly placed at their disposal. 

Mr. J. Oswatp, Branch President, occupied the 
chair, and after the minutes of the previous meet- 
ing had been read by Mr. T. Murphy (Hon. Branch- 
Secretary) and approved, the election of officers for 
the next session was considered. 

Tue CuHarrMan said his first duty as retiring 
President was to propose as President for the forth- 
coming year Mr. J. W. Horne, the closing session’s 
Vice-President. 

Mr. Horne here interposed, and after men- 
tioning the great success of the first year of the 
London Branch, and the way in which the labours 
of Mr. Oswald had contributed to that success, 
suggested that that gentleman be invited to occupy 
the Presidential chair for another year. The work 
would then be much lighter, and such an invitation 
would, be at least some recognition of the services 
he had rendered. 





* Journal of the Iron and Steel Institute, 1906 No. I, p. 28, 
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Mr. Oswatp here demurred that in the interests 
of the Branch, particularly a young Branch, it was 
better to have a new President each year. He 
called upon Mr. J. Ellis to second his proposal that 
Mr. Horne be elected. 

Mr. J. Ex.is concurred with the opinions ex- 
pressed by Mr. Horne, and expressed a desire to 
see Mr. Oswald again in the chair, unless he had a 
definite assurance that private considerations stood 
in the way. 

Mr. Oswatp having definitely stated that he 
could not, owing to the pressure on his time by 
business affairs, again accept the office, 

Mr. Ettis seconded tne proposal that Mr. Horne 
be elected. The late Presiaent, he said, was an 
eminently practical man, and as such had done ex- 
ceptional service for the Association both in his 
capacity as Branch President and as a member of 
the Council of the parent Association. Mr. Horne, 
on the other hand, was a gentleman of highly 
scientific attainments, who would in his turn link 
up the practical side of their work with the 
scientific. 

The proposal was carried unanimously and with 
acclamation, and Mr. Oswald vacated the chair for 
his successor. 

Mr. Horne, in acknowledging his election, said 
he would endeavour to follow in the footsteps of 
his predecessor and carry on the work he had so 
well begun. He (the speaker) was convinced that 
if science was not placed in touch with practice it 
was of little value. He himself endeavoured to look 
at science from a practical standpoint. In conclu- 
sion he moved that the members ¢xpress their ap- 
preciation of the work done by Mr. Oswald during 
his term of office. 

_Mr. Woops seconded the motion, which was car- 
ried with applause. 

Mr. Oswatp, in acknowledging the motion, re- 
ferred to the work of the honorary secretary, Mr. 
T. Murphy, who, he said, had really borne the 
brunt of the labours in the past year. He (Mr. 
Oswald) had received all the credit, but Mr. 
Murphy had had all the hard work and the kicks. 
Itwas mainly to him that the thanks should be 
accorded. 

Mr. T. Murrny modestly replied that Mr. Oswald 
je offering thanks which were really due to him- 
self, 

The next office to be filled was that of Vice-Presi- 
dent, for which Mr. J. Ellis, of Messrs. George Kent, 
Limited, was proposed and unanimously elected. 

The meeting then proceeded to the election of the 
Branch Council, and the following gentlemen were 
elected :—Messrs. C. T. Aston, R. Bennett, E. A. 
Chell, , A R. Creighton, G. B. Henderson, B. Sper- 
ring, R. Woods, Lae Whiting, and G. Cunningham. 
all previous members of the Council; and Messrs. 
W. Ellis, H. O. Beere, and A. Willis new members. 

Mr. Murpny was also re-elected Hon. Secretary. 
and the meeting closed. P 








Annual Convention of British 
Foundrymen’s Association. 





We are informed by the General Secretary of the 
British Foundrymen’s Association, Mr. J. E, H. 
Allbut, Highfield Road, Stretford, Manchester, that 
the next Annual Convention of the Association will 
be held in the College Buildings, Cathays Park, Car- 
diff, on August 6, 7 and 8 next. Particulars of the 
Papers to be read, and other details of the atrange- 
ments will be published later. 
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The Grading of Pig-Iron. 


Before the West of Scotland Iron and Steel Insti- 
tute on December 15 last, a discussion was held on 
‘The Grading of Pig-iron.’”’ Mr. Walter Dixon 
(President) occupied the chair. 


The Secretary read the following communication 
on the subject from Mr. Mayer, of Dumbarton: 


‘‘T have every reason to believe that in the near 
future the British Foundrymen’s Association will 
deal with this subject from the foundryman’s point 
of view. There is no doubt that the foundryman 
has been patient and long suffering in putting up 
with and using metals of an inferior quality mainly 
owing to the modern methods of making pig-iron, 
whereby quality has to give way to quantity. The 
correct way to judge pig-irons is by analysis for all 
purposes—the steel makers and ingot-mould makers 
proved it and compelled it. Then, again, instead of 
the foundries being under Board of Trade and other 
¢nspections in making iron castings, it is the blast- 
furnace plants that should be supervised by the Board 
of Trade. 

Mr. W. P. Brown said that, with regard to Mr. 
Mayer’s suggestion of the Board of Trade coming 
into the question, he thought it more in their line 
to look to the weight than to the grade. So far as 
he was concerned, he had been quite able to satisfy 
the Inspectors, who were a great deal more in touch 
with the founder than the Board of Trade people 
were likely to be. If the furnace did not make the 
grade that the foundryman wanted, they had just 
to take what they could get; but he found a great 
difficulty, when he got an order, in knowing what 
was actually wanted. No. 3 or a No. 1, or a No. 3 
soft, or something of that sort would be stipulated, 
but there were as many kinds as there were single 
letters in ‘the alphabet. He thought the blast-furnace 
man would be able to meet the requirements of the 
foundryman when the latter could say exactly what 
it was he wanted. 


Proressor A. Campion said that the first thing 
to be decided was—what was meant by the grade of 
iron? Did the grade mean that the iron was of 
a certain composition, or did it simply indicate a 
certain fracture appearance, or did it mean a com- 
bination of these? It had in the past been considered 
that iron having a particular fracture appearance 
would have a definite composition, but under modern 
conditions of hard driving and rapid working in the 
furnace it was practically impossible to ensure that 
pig-irons having a certain fracture appearance would 
have the same composition in all cases. That ap- 
peared to indicate that grading of iron could not be 
done by fracture alone, or by analysis, but by a com- 
bination of the two. They might, for instance, have 
a No. 1 fracture and the composition that of a hard 
No. 4, and a No. 4 fracture and the composition that 
of No. 1, so, therefore, it was impossible to take 
either one or the other by itself. This question of 
grading was becoming of more importance to the 
foundryman, who was beginning to wake up and take 
a@ greater interest in his work and getting to know 
more about what he wanted. The foundryman had 
been. compelled to consider this matter owing to the 
very varying results obtained from the different 
qualities of iron with which he had to deal, and the 
unreliability of the fracture appearance. The very 


fact of his being compelled to enquire into the matter 
had perhaps led him to go to the other extreme, grad- 
ing by analysis, believing that if he used iron of a 
certain composition he was bound to get what he 


wanted in his cast. But in this he has been dis- 
appointed, owing to the fact that he omitted to take 
into consideration the changes occurring during re- 
melting and the influence of mass. The composition 
and condition of constituents of the iron and the 
properties of the casting were not necessarily the 
same as with the iron as charged into the cupola. 
The foundryman did not make sufficient allowance for 
his treatment, or of the changes caused by the 
method of melting. He might blow too hard, melt 
too hot, or cool too slowly. The rate of cooling was 
perhaps the principal factor, and it depended very 
largely on what the composition of the iron was as 
to what the correct rate of cooling should be in order 
to get the desired properties in the finished casting. 
With high-silicon iron cooling should be very much 
quicker, in order to obtain the same properties as 
given by iron low in silicon cooled more slowly. 
Silicon assisted in precipitating the carbon in the 
graphitic condition, and it also increased the range 
of temperature through which graphite could separate 
from the iron. Both actions took place during the 
cooling of the metal, so that the foundryman had 
to consider not only the composition required under 
a certain standard rate of cooling, but what would 
be the rate and condition of cooling of the metal 
after he had cast it. In connection with this sub- 
ject a great many factors had to be considered, not 
only temperature, time, and composition, but the 
type of mould, and the number of chills put in. 
All had a considerable influence on the final proper- 
ties, and also to a certain extent on the composition 
of the iron. What should be aimed at was to have 
a standard of what was meant by the grade of iron, 
whether a particular composition or a particular ap- 
pearance of fracture. The grading of iron had 
always been an arbitrary system, and every one fixed 
his own standard. That was one of the great difficul- 
ties of grading by fracture, it was really only a 
relative method. One man rejected, and wouldn’t 
have at any price, an iron which another man ac- 
cepted, and said it was just what he wanted. 
Continuing, the speaker said that cast iron was 
probably one of the most complex materials with 
which the engineer or the metallurgist had to deal. 
They were not dealing with a definite compound or 
with a simple mechanical mixture, but with complex 
mixtures of chemical compounds with mechanical 
mixtures. The quastion of the different forms of 
graphite and also the different properties obtained 
was one which was undergoing investigation at the 
present time by one of the other members of the 
Institute and himself, and they hoped shortly to 
publish the results of their investigations. He ad- 
vocated grading not by fracture alone, nor by 
analysis alone, but by a combination of the two; and 
it was also desirable, he thought, to get’ some ap- 
proximate idea of the mechanical properties of the 
material they were dealing with, which could be 
done in many cases by simply noting the way in 
which the pig fractured. They should also, he 
thought, have a standard method of taking samples. 
Mr. A. B. Marquanp said that regarding foundry- 
men buying their iron by fracture, it was well known 
that a portion of a cast would be sold as No. 1 anda 
portion of the same cast sold as No. 3. It was a 
difficult thing for an ordinary individual to under- 
stand why there should be such variation in price 
in the same cast. There seemed to be some reason 
for the foundryman paying a higher price for one 
quality of iron from a cast than for another quality 
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of iron from the same cast, and that always seemed 
to him to point to there being something in the 
grading of iron from the foundryman’s standpoint. 

Proressor A. CaMPIoN said that when the foundry- 
man paid a higher price for one portion of the iron 
than another from the same cast, he did so because 
they had different fractures and because he expected 
to get different results from them. As a matter of 
fact he wasted money, because when the iron was 
remelted and cast under normal conditions both 
portions would give the same result. It came back 
to grading, because in a No. 1 fracture he was only 
getting a different appearance for the same composi- 
tion. The foundryman, in fact, pays a higher price 
for No. 1 in order to obtain a certain result, and 
then in the end finds his iron is perhaps No. 4 
analysis, and the casting too hard and useless for the 
purpose for which it is intended. 

Mr. Water Bucnanan said that from a practical 
and commercial point of view he thought it was 
very much to be desired that some much more settled 
system for the grading of iron should be resolved on, 
because at the present time in the British Isles they 
were confined to a very small number of grades, 
although in point of fact they were using several 
qualities in each of the No. 1, No. 3, and No. 4 
grades. In America he understood there were some- 
thing like 13 different grades—13 different steps 
altogether which the American foundryman used to 
express his idea of the quality of iron he desired. 
Here in this country they had unfortunately only 
two or three steps, and in each of these steps there 
were variations which entirely altered the quality of 
the iron the foundryman desired. Mr. Brown had 
told them that a man who ordered No. 3 pig-iron 
did not know what it was he wanted. They had, in 
fact, to discover the class of casting he was in the 
habit of producing, and also what proportion of 
scrap iron he was in the habit of using. Mr. Mayer 
suggested that the Board of Trade should settle 
down upon the blast-furnace plant rather than upon 
the founder, but that he thought was rather a side 
remark. The pig-iron manufacturer could make any 
quality of iron, and had his materials and his pro- 
duct ready for supplying to his customer all kinds 
of iron to his requirements, but it was the duty of 
the foundryman to say what it was he really did 
want—-whether by fracture, by analysis, or by a 
combination of both. He thought that it should be 
a combination of both, but it lay with the foundry- 
man to make up his mind what the particular 
quality of iron was that he required for his purposes. 
The foundryman ought to be educated sufficiently 
to know what he wanted from the maker, and he 
(the speaker) considered that the first essential was 
for every foundry to have a chemist on the premises 
able to guide the management. 

Mr. James Love said he agreed with practically 
all that Mr. Buchanan had said, except his suggestion 
that they should have more grades than they had at 
present. He thought that to increase the number of 
grades until the grading was more strictly defined 
would only be adding to the confusion. 

The PrestpEnt said that it appeared to him that 
the trouble and apparent inconvenience which were 
being experienced at the present time, not only by 
the makers but also by the users of pig-iron, were 
due in the main to the different conditions prevailing 
at the present day, as compared with those of say 
ten to twenty or more years ago. In the older and 
less scientific days, and the days of lower pressure 
both in blast furnaces and general engineering prac- 
tice and when available material and working con- 
ditions were more constant than appears possible at 
the present day, the world seemed to get on very well 
with a rough-and-ready grading of pig.iron; the 
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present were more scientific days, which meant days 
of more exactitude, and it seemed to him that these 
altered days and altered conditions called for a re- 
visal of the basis on which pig-iron was both bough. 
and sold. 








British Foundrymen’s Association. 





Annual Meeting of Birmingham Branch. 


The proceedings of the Birmingham Branch of 
the British Foundrymen’s Association on Saturday, 
May 11th, when the members met at the Municipal 
Technical School, included the annual business meet- 
ing. This was followed by the reading and discus- 
sion of a Paper by Mr. H. Pemberton (Derby) on 
‘The Cupola and its Management,” for which see 
page 362. Mr. H. L. Reason (President of the 
Branch) was in the Chair. 

The Hon. Secretary (Mr. G. Hailstone) read the 
Report of the Council for the Session just concluding, 
in which it was stated that the membership of the 
Branch at the last annual meeting was :—Honorary 
Members 2, Members 12, Associate Members 83, 4s- 
sociates 97, Total 19%. During the year there had 
been elected 4 Associate Members and 5 Associates, 
bringing the total membership of the Branch to 203. 

On the motion of Mr. C. Heggie, seconded by Mr. 
C. Morgan, Mr. Reason was unanimously re-elected 
President of the Branch. The other officers were 
elected as follows: Senior Vice-President, Mr. C. 
Heggie (proposed by Mr. Reason and seconded by 
Mr. Toy); Junior Vice-President, Mr. H. Pemberton 
(proposed by Mr. C. Mace, and seconded by Mr. 
Robinson); Hon. Secretary and Treasurer, Mr. G. 
Hailstone (proposed by Mr. R. Buchanan, and 
seconded by Mr. W_ .Sheldon). 

To form the Branch Council, all the old members 
still in the district were re-elected except Mr. F. J. 
Cook, who, on account of the pressure of exceptional 
work as a member of the Central Council, had been 
unable during the year to make the qualifying num- 
ber of attendances. Messrs. Morgan, Baugh, and 
Sutton were added to the Branch Council, which is 
now constituted as follows :—Messrs. Buchanan, Bul- 
lock, Dalrymple, Howell, Jacques, Robinson, Toy, 
Morgan, Baugh and Sutton. 

It had been suggested that the Branch should 
have an outing on a Saturday afternoon in June, 
and the Council proposed that the members should 
take train to Droitwich and drive from there through 
Ombersley and Holt Fleet to Witley Court, one of 
the seats of the Earl of Dudley. After some discus- 
sion it was decided to leave the matter in the hands 
of the Council. 








SPEAKING recently on the question of the effects on 
crucibles, respectively, of gas and coke, Mr. M‘Ghee, 
the Superintendent of the Glasgow Gas-Fitting De- 
partment, mentioned that, from the practical experi- 
ence of one firm who had tried both systems, for 
every three crucibles destroyed in the gas-heated 
furnace, five were put out of action in the old 
system. During the same discussion it was stated 
by one speaker, in regard to the bursting of crucibies 
in gas furnaces, that there was little difficulty in 
putting the furnace right should the crucible burst 
as the metal simply ran to the removable bottom of 
the furnace, and the apparatus could be put right 
again in about five minutes. 
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Modern Foundry Practice. 


Lecture before Newcastle Foundrymen. 


Before the’ monthly meeting of the Newcastle-upon- 
ryne and District Branch of the British Foundry- 
men’s Association, held on April 27, the Branch-Presi- 
dent, Mr. R. Wallis, in the chair, Mx. James Smith, 
of South Shields, presented a paper on “ Modern 
Foundry Practice.’ The Paper was illustrated by 
lantern slides. 

The lecturer gave a general outline of the history 
of foundry work from the time of Tubal Cain. He 
said that in reading the history of castings he was 
many a time struck with wonder as to how the 
ancients made the work, melted the iron and lifted 
the huge castings made. Their foundry trade was a 
very old one, and it was very interesting to find that 
hundreds of years ago castings were made which it 
would be impossible to make now except in a foundry 
specially constructed for them. 

Dealing with bad castings, the lecturer said that a 
great many engineers held that there ought to be no 
bad castings, but very few men had come forward to 
show how to make good castings. He ventured to 
point out, and with pardonable pride, that considering 
the causes of bad castings, very few were spoilt. En- 
gineers did not hold moulders in the highest esteem ; 
he thought the reason must be their want of knowledge 
of the difficulties a moulder had to contend with, and 
of the full importance of his work. He also com- 
mented on the fact that incompetent persons were 
sometimes appointed to examine castings, with occa- 
sionally the power to condemn them. A lad would go 
to be an engineer, spend a few months in all the differ- 
ent shops—excepting the foundry—and finish off at 
the drawing office; but what pretensions such a youth 
could have to a knowledge of how to examine cast- 
ings, and how he could be able to converse about 
moulds and the make of them, was not quite 
apparent; yet it was to such persons, in many cases, 
the inspection of castings was entrusted, the moulder 
thereby suffering. It was sometimes laid to the 
charge of moulders, or rather, the foreman, that they 
hid the faults of castings. Although he strongly 
condemned this practice in all cases, there was per- 
haps a slight excuse for their doing so when they 
knew that they were to be overlooked by incompetent 
persons who would make a lot of trouble about a mark 
on the surface through sheer ignorance of its real 
nature and cause, but which mark affected the casting 
only in appearance. There was a very small per- 
centage of bad castings made, considering the nature 
of the material a moulder had to work with, and he 
ventured to say—he did not say it about all, but 
about some—that if engine builders were to make 
their own castings the percentage would be even less. 

As regards specific pieces of work the lecturer first 
dealt with the making of a ship’s propeller, and then 
with a cylinder, commonly called an upside-down 
cylinder. Usually, he said, cylinders were made with 
the crown up, but there were two or three firms in 
that district who believed in having sound castings in 
the crown, and had the cylinders made with the crown 
down, casting a head on the top. The most im 
portant part about making the cylinder illustrated 
was the commencement of it, and if it was not started 
properly, he was quite sure it would never be finished. 
In many places on the North-East Coast the cylinder 
would be run down the bore, but on the example 
shown it was run down the chest, and the chest only. 
His experience was that that gave a far better cylin- 





der; he had run cylinders in this way up to 14 tons 
weight, having adopted the method five or six years 
ago. : 

The lecturer then showed several very interesting 
views of burning-on to repair castings, such as a 
broken tip of a propeller blade. In such 
work the formation of the casting had to 
be considered, as well as the kind of metal 
to be used. It was not every casting that 
would stand a portion of it being brought to a melt- 
ing heat without suffering in some part; it depended 
almost entirely upon the formation. When the cast- 
ing was a bad one, owing to fracture or other cause, 
a moulder thought it could not be made worse by 
burning. Burning or mending a casting could only 
be done once on the same place, hence the necessity 
for taking every precaution before beginning. It 
might be asked whether a burn was as good as if the 
casting had never been burnt. He would reply that 
providing the mend had been properly done, and 
there were no symptoms of fracture of the casting, 
it was as good as if no burn had taken place. 

Dealing with foundry management, the lecturer 
said that the person who had control over a foundry 
ought to possess many qualifications. First, he should 
be able to manage and control men; he ought to be 
thoroughly conversant with the work in all its 
branches which had to be carried on under his direc- 
tion; he ought to be a sober man; he ought always 
to be able and ready to at once assist anyone who had 
got into difficulties with his work, providing such 
difficulties had arisen from error of judgment; he 
should show no partiality and no favour, treating 
every workman alike. He should have a mind of his 
own, and yet not be above taking a hint even from a 
labourer, The foreman’s position in a foundry was 
not a bed of roses, but he should try and show a 
cheerful face, although one minute he might feel 
full of smiles and the next minute be down in the 
mud. 

Discussion. 

The CwarrmMan said Mr. Smith’s Paper and the 
views he had shown dealt with every-day difficulties 
in the operations of ordinary foundry work. Some of 
them had been rather out of the usual run, for in- 
stance, the moulding of a cylinder with its bottom 
down was not a usual method in that district. He 
was struck by the method adopted for venting the 
mould in the case of moulding of a cylinder with its 
feet at the bottom. He noticed that venting through 
the bottom was provided to a great extent. He would 
like Mr. Smith to give them a word or two on the 
venting of such a mould as that cylinder. Venting, 
from a moulder’s point of view, was one of the most 
important points in avoiding defective castings. From 
an engineering point of view the propeller shown was 
in the first place rather a novelty, and, apart from 
the question of foundry work, it was a very debatable 
point as to whether a propeller with a varying pitch 
of which there was not 6 in. the same pitch, a 


varying pitch from root to tip and = from 
forward to aft, was as_ efficient as one 
with a constant pitch, and raked off from 


the centre of the boss to the tip. He believed 

it was recognised now that a propeller with a constant 

pitch from root to tip and forward to aft, provided 

the propeller blade was laid back sufficiently, was the 

most efficient blade. Bad castings, as a rule, were 
© 
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caused either through inexperience or carelessness. 
The burning of castings was a matter which ought to 
be gone into with a certain amount of discretion and 
common-sense, He had seen some remarkably fine 
pieces of work in that direction, 

Mr. Davison said he did not think the present 
system of burning castings could be improved on very 
much; nearly everyone had the same method, al 
though he, Mr. Davison, instead of making a sand 
burn, moulded off one of the good blades, thereby 
getting a better pitch and the right thickness. 

Mr. Smirn, in replying, said he would not ask a 
man to depart from his own method of turning out 
good work because he had heard. him (the speaker) sav 
he liked to run cylinders in a certain way; but he 
had always found his method to give him completely 
successful results. He used to run the cylinders down 
the bore, but he was very much against that method 
now, although it took him some considerable time 
before he was satisfied that running them down the 
chest was the better way. 

Mr. Henperson desired to know the _lecturer’s 
opinion of dry-sand moulding as against loam mould- 
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ing; did he consider them equal? With regard to the 
repairing of castings, his experience was that in small 
work oxygen welding was more successful than burn- 
ing. He thought the reason for the welding being 
more successful was that more pains were taken in 
heating up the casting thoroughly before beginning 
and also with regard to the cooling of it; probably 
also there was used in such cases an iron 
silicon than the foundryman used. 

Mr. Smirn, in reply, said he thought that the 
more exact castings could be made in loam, meaning 
by exact, of course, more to the pattern. He did not 
think the skin would be any better, but the casting 
would be more correct in size. On the point of dry 
sand or green sand, he thought that in a proper 
green-sand foundry he would say make the castings 
in green sand; but in a foundry where the sand was 
mixed the most advisable thing to do was to make 
them in dry sand, because the percentage of waste 
from the rough, close sand was greater than a proper 
green-sand job. 

The meeting concluded with a vote of thanks to 
the reader of the Paper. 


richer in 
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Electric Arc Welding for Steel Castings.* 


By Bb. M. Bowers. 


Electric ar« 


welding is the fusion of two metals 
by electrical means, simply by allowing them to 
melt, then to mix and unite as they cool. This 


method of welding should be regarded as a trade, 
as it can only be acquired by careful study and 
gradual development from simple to difficult jobs. 
The operator should understand the expansion and 
contraction of the metal he is about to weld, and 
use a hammer freely, in order to relieve any strain 
occurring in the casting by the sudden heating of 
the are. This is undoubtedly the secret of a high 
tensile strength in a weld, rather than the material 
melted into the defect. Blacksmiths usually make 
good electric welders, which is probably due to their 
experience with fire welds, the heat treatment of 
tools, ete. 

The low cost and rapidity with which this process 
can be applied place it first among methods of re 
pairing defects in castings. The possibilities of this 
process in repairing blow holes, sand spots and checks, 
welding on lugs and burning off fins, gates and 
risers, have resulted in saving many castings which 
would otherwise have been condemned. 

Too much confidence should not be placed in the 
process, as it must be remembered that electric 
welding is equal only to about 60 per cent. of the 
original strength. In one or two instances, 85 and 
90 per cent. efficiency has been obtained, but this 
could not be repeated, as a rule, and, therefore, 
should be considered as possible but not probable at 
all times. Nevertheless, the writer believes that 
with careful study and further investigation it will 
be possible to attain 100 per cent. or more of the 
original strength. 

The real cause for this low efficiency appears to 
be oxidation, caused by the excessive heat of the 
are. This is somewhat reduced by the use of the 
metallic electrode, which reduces the amount of cur- 
rent; but as this method is very slow and hard to 
master, it would not be advisable to recommend it 
for general foundry use. 


* Abstract of Paper read before the Associated Foundry Foremen 
t Philadelphia, March 12. 





A simple electric welding: apparatus, which is 
easily constructed at little cost and serves well, con- 


sists of a rain barrel or suitable tank, two steel 
plates, carbon or electrode holder, and enougn 


flexible cable to connect up. The steel plates are 
suspended in the barrel or tank, into which a proper 
amount of water impregnated with common salt has 
been placed. One plate is connected directly to 
the negative side of a direct-current line, ranging 
in voltage from 110 to 550, while the carbon o1 
electrode holder is connected to the other plate, with 
a flexible cable of suitable length, to allow free 
manipulation of the electrode. 

The casting or pieces to be welded should be 
grounded or connected to the positive side of the 
line. By adjusting the steel plates submerged in 
the bath, a current of almost any amperage can be 
obtained. 

Next in construction is the carbon electrode. A 
piece of }in. wrought-iron pipe, 18 in. long, is 
threaded at one end to carry a }-in. socket. Into 
this socket a pair of steel clamps are placed to hold 
an are carbon | in. in diameter and 6 in. long, 
tapered to a point. 

The clamps holding the carbon are firmly secured 
in the socket by several light taps of the hammer. 
A wooden handle is then made to fit over the pipe, 
near the centre, to protect the operator from shock 
and heat. At the other end of the pipe, two }4-in. 
holes are drilled and tapped, about ? in. from the 
end and ? in. apart, to hold the negative terminal 
wire. Above all, the operator must protect his .eyes 
and skin by wearing a mask or hood over his head, 
made of canvas, tin or aluminium, with an eye- 
piece, containing suitable coloured glass. About two 
pieces of each colour are sufficient. The eye-piece 
may be 6 in. long and 2 in. wide and extend about 
1 in. from the mask. Care should be taken that 
the brightness of the are does not strike the opera- 
tor’s eyes or face, as such rays produce painful irri- 
tations. The operator should also protect his hands 
and wrist by wearing gauntlet gloves of pig-skin\ or 
buck-skin. Next, the operator must have a 
material to weld with, which for steel castings\ must 
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be a soft steel wire, about 5/16 in. in diameter, 
and to be from 0.07 to 0.10 carbon. 

Bringing the carbon electrode in contact with the 
metal to be welded and instantly withdrawing it to 
a distance produces the hottest flame known, by 
which the metal can either be fused, moulded or 
melted away entirely, as desired. While the arc is 
drawn, the welding material is fed in slowly. 
Vigorous hammering should accompany each weld. 

Probably the greatest difficulty experienced in elec- 
tric welding is the prevention of chilled welds, 
ordinarily known as hard welds. This trouble is 
due to the sudden chilling of the metal and at times 
affords difficulty in machining or filing. To avert 
this trouble the operator, before melting any meta 
should allow the are to play on the spot to be welded 
for a few seconds, so as to pre-heat the surrounding 
metal, thus storing a certain amount of heat in the 
casting to be welded, which, when finished, will cool 
off more slowly. 

Blow-holes are usually clean and free from sand, 
and submit to welding easily. Sand spots must be 
thoroughly cleaned and all foreign matter removed 
before starting to weld. Checks or cracks in castings 
should be burned out, by tilting the casting and 
applying the arc, allowing all melted metal to run 
off by gravity. After they are burned out to the 
depth of the check, they should be reheated in a 
forge fire, expanding the check to its maximum, 
then, while red-hot, welded quickly and hammered 
while cooling. 

For burning off scabs, fins, gates or risers, a cur- 
rent from about 400 to 500 amperes should be used, 
if any speed is desired. With the above amperage, 
aw riser 44 in. square can be cut off flush in less than 
five minutes. The are carbons should be pointed, 
thus concentrating the flame to a small point, which 
is very essential for either welding or cutting away 
metal. 

All castings of any importance should be pre- 
heated in a suitable forge or fire, and welded while 
red-hot, and not allowed to come in contact with 
any drafts, rain or moisture, as this often causes 
hard welds. 

Reheating the castings after being welded is detri- 
mental, as it forms minute checks throughout the 
weld. This has been proved by the microscope. 

The are should be as long as possible, as the exces- 
sive heat is, no doubt, the cause of the pronounced 
oxidation so common in welds. It is only reasonable 
to assume that if the temperature of the arc were 
reduced, the oxidation would also be reduced accord- 
ingly. This can only be accomplished by drawing 
the are to very near the breaking point. A reduc- 
tion in amperes would not reduce the temperature 
but simplify the volume, the temperature remaining 
the same. 

The welds should be made with the least possible 
number of applications of the are. The are should 
be given a rotary motion of the hand, so as to he 
as large an area as possible, instead of concentrating 
it to one spot, which crystallises the metal, leaving 
it hard and brittle. At times a suitable flux is 
essential. The theory in connection with its use is 
that any carbon which may have been introduced 
into the weld, from the carbon electrode, will unite 
with the oxygen in the flux, to form a carbonic 
gas, leaving pure iron. If, however, this gas is not 
eliminated, it will cause sponginess in the metal. 

The most common flux is borax. The use of borax 
simply tends to prevent oxidation by excluding the 
air. Better results will be obtained if the water of 
crystallisation, of which borax contains nearly’ 50 
per cent., is first removed. This can be done by 
melting the borax in a graphite crucible until it is 
free from bubbles, then pouring it out, allowing it 
to cool, and finally pulverising it. 
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When welding brass or bronze, the metal must be 
supported in such a manner that the shape will be 
retained. The are should be applied at a low volt- 
age, and for a very short space of time; otherwise 
these metals, on account of their comparatively low 
fusing points, would be melted away. 

The metallic electrode which has been previously 
mentioned can be used on thin cross sections, where 
tensile strength is essential. 








Blowholes in Rope Pulleys caused 
through the Splitting Plates or 
Cores, 

By F. Harpy. 


The writer would/like to draw attention to this 
important question, as there is sometimes trouble 
experienced with the splitting plates or cores in some 
shops, owing to them blowing, and the air not 
getting away, resulting from the splitting plate or 
core being almost covered with metal. ‘lake first 
the splitting core which is entirely made of sand, 
with irons in to bind it together, and which, when 
being made by the coremaker, will certainly have 
vents in. (The writer is referring now to cores any- 
thing from 6 in. by 3 in. up to 18 in. by 6 in., and 
about 4 in. thick.) The air off these cores should by 
all means be brought away, and a good way is to 
put a piece of string in each vent and then make 
up well on either side of core with a little wet sand, 
carry the vent well away from the mould, then pull 
out the string and fill up with fine cinders. Certain 
constituents of the sand when burning will want to 
get away, and if they cannot get through the vents 
will make a road through the metal and keep on 
blowing till the wheel finally sets. 

Some of the trouble is connected with the bolting 
cores that go through the splitting cores not touching 
the sides of the mould; these cores should fit very 
tight, and care should be taken that noe metal gets 
over the ends of these bolt cores, or the air will 
force its way through the mould. Some shops have 
prints for the bolt cores to fit into, and then there 
is no difficulty in fetching off a vent. There should 
be about 1 in. of print at either side for the core 
to fit into, and then the moulder can make up over 
the core. The writer likes the prints on, as a better 
job can be made of the mould, through having the 
cores secure. The air off the bolt cores in the boss 
of the wheel can be brought off with a few fine cin- 
ders, as above. 

Consider now splitting plates which are made of 
iron or steel, and which will vary in thickness ac- 
cording to size of wheel. The plates will have to 
be made in the smithy and cut to a template. The 
best and most successful way to prepare splitting 
plates is to give one side a coating with thick core 
gum or clay wash, and then daub on some fine sieved 
loam, and when dry do other side same; then rub to 
the required thickness which will be about 3 or 3 in., 
with a flat board. It will not be possible to get 
any vents in these, as the plate will be 
in the way, and there will only be about 4 or 3/,, in. 
of loam on either side of it; but the molten metal 
will burn the material in the loam owing to there 
only being a thin layer on the plate, and the gases 
generated will come off while the wheel is being 
cast. Instead of using blacking it is better to tar 
the splitting plates while they are hot, and see that 
the spikes that hold the plates in position are tarred 
also. 

A point in favour of the splitting plate is that it 
is easier to handle, being all one piece of iron or 
steel. It is not apt to buckle, and can be used again 
if more than one casting is wanted. 

02 
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An Unusual Operation in Chilling. 


By Pesiinte W. Shaw. 


In addition to its uses in counteracting shrinkage of the front lug against which the screw head and 
effects and in closing up the grain of castings, chil- retaining collar rotated. 
ling is often resorted to as a means of saving To this end the pattern was made as shown in 
machining. Many examples of its use in this con- Fig. 2, and in halves to facilitate moulding, the 
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nection are to be found in tke castings used in quantities required being large. (Note the prints 

textile machinery. An interesting piece of work is which are arranged to support the chill, and the dust 

that shown in the accompanying drawings. guard intended to prevent the admission of dust to 
Fig. 1 shows in section the sliding jaw of a bench the screw front bearing.) 























Fig 1.—THe Casting; SHowine its Purpose. 
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vise of the ‘sudden-grip” class. The half nut in Fig. 3 shows the construction of one-half of the 
this case had to be arranged to pass the lug contain- core box. The loose piece, arranged to slide out 


ing the left-hand end of the screw. As a consequence  endwise, was, of course, necessary to nullify the 
the end of the screw became too weak to resist the undercut caused by the compelled shape of the small 
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Nic. 3.—Core-box, with Crit i Position. 
lifting stress. To remedy this a half bearing was left-hand lug. The chill, having a loose collar in- 
interposed to render possible some increase in the tended to chill the portion of the front lug to re- 
strength of the screw. This is shown clearly in ceive the retaining collar shown in Fig. 1, was placed 
Fig. 1. In order to cheapen the cost of production before ramming in the core box in the manner shown. 
it was decided to resort to chilling the screw bear- After ramming the sand was struck off level by 


ings, the supplementary half bearing, and the faces means of the strickle shown in the end view. , This { 
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strickle had a portion cut away as shown to clear 
the chill. The same chill was used for the correspond- 
ing half of the core. Sufficient chills were furnished 

all uniform—to supply the requirements in the 
way of output, varying from six to twelve, accord- 
ing to the size of the vise. It will be noted that the 
parts of the chills which form the screw bearings 
are slightly tapered to facilitate withdrawal after 
casting. The half cores were not fixed together, but 
each put into its own half of the mould. The whole 


(joint) of the mould and core. . 

Fig. 4 is a section through the completed mould 
at the chill. _ Before finally closing up to mould the 
chills were coated with plumbago in the form of 
a paste, and well dried to avoid possibilities of blown 
holes from a damp chill. 

It was found necessary to replace the chills at 
intervals, constant use resulting in a reduction of 
diameter at the parts forming the bearings, each 
chill lasting for between 100 and 150 castings. A 
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of the patterns and coreboxes were made sufficiently 
accurate to make it impossible to have a crush or a 
flash between the half cores. Levelness was checked 
by means of a straightedge passed over the surface 


4.—Srection or Compietep Movunp at CHIL. 


special gauge, having its essential parts a shade 
larger in diameter than the same parts of the screw, 
was provided as a check against allowing the chills 
to become too small. 
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Making Open-Cast Iron Pulleys. 


By A. Martin. 


The method of moulding for cast-iron pulleys 
about to be described is adaptable to pulleys of any 
diameter. The writer has used different methods, 
such as lifting the top half with gaggers and with 
separate lifting plates between each arm and bolting 
to top part, in the case of patterns with fast arms; 
but the following is the method most up-to-date. A 
20-in. pulley may be taken as an example. 

The rim pattern should be separate from the 
arms, accurately turned inside and outside, and the 
same thickness top and bottom. The most useful 
depth is 10 in., for if a pulley is wanted 8 in. deep 
the extra 2 in. can be cut off in the machine shop 
and ensures a sounder casting; while if it is wanted 
20 in. deep it can be drawn about 3 in. at a time 
until the required depth is reached, with very little 
trouble. Three holes are necessary, about } in. from 
top of the rim, for the drawing hooks. 


Arm Pattern. 

In Fig. 1 is shown the arm pattern, which is of 
the S design, with a flange of metal all round be- 
tween the arms, generally termed a beading. There 
is a 2-in. hole in the centre, bored true, for the 
bosses to fit in. These should be made of wood and 
allowed to fit easy. Two-inch washers with three 
holes in to allow them to be screwed on the boss, one 
on each half, form the best device for ensuring the 
correct fitting of the boss into the hole in the centre 
of the arm pattern. Two }-in. holes are necessary 
in two arms opposite each other in small patterns, 
and three in larger patterns, equally divided, for the 
drawing irons to fit in. 


Lifting Plate. 
Fig. 2 shows the lifting plate made in one piece, 
to lift the top half off the arms. This is made by 
ramming up on a bed a top part of the desired size, 





staking and lifting off. The arm pattern is put on 
the bed, and the shape marked by drawing the 
trowel or cleaner around the inside and outside of 
the pattern. The pattern is lifted off and two 
circles, one 2} in. from the inside of the arms and 
the second one 24 in. further out, are marked. The 
sand is cut from between these two circles, 2} in. 
deep, care being taken not to obliterate the marks 
outside the two circles. A wooden pattern, j in. 
thick, will now be necessary, that will fit between 
two arms and allow & in. clearance all round, with 
a l-in. bevel running all round. This is placed be- 
tween two arms on the bed, broad side up, and filled 
around with sand, the same being done all round 
until finished. In the thick ring of metal six pieces 
of core, 1} in. thick, and wide enough to allow 
§ in. clearance each side of the arm, will have to 
be fixed where the arm comes, level with the top. 
If a split pulley, two pieces of core should be placed 
in the plate where the splitting blocks will come. 
When the top part has been tried on, a wooden 
round peg, 2 in. at top, and } in. at bottom, and 
24 in. long, should be bedded in the top part where 
the centre of three plates comes; this allows the top 
half of a pulley when put back again to go in its 
proper place without any trouble. When cast the 
plate should be sent to the machine shop to be tapped 
and screwed in two places on the thick ring of 
metal, to allow screw hooks to be screwed in for 
lifting purposes. In large pulleys three wrought- 
iron staples are cast in to allow lifting with the 
crane. When one has been made this way any 
others that are required for the same size can be 
made off it. 
Cope. 

An outside cope, about 12 in. deep and 3 in. thick, 
is necessary, and should be 6 in. larger than the 
pulley to allow 3 in. of sand all round the outside 
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of the rim. Two ears, 12 in. long, and projecting 
out from the cope 3 in., should be cast on. When 
the cope is used it is placed ears down; these are to 
stop the cope from being disturbed when getting the 
casting up. The cope is placed 6 in. in the floor, 
leaving 6 in. above the floor to stop sand from being 
kicked into the mould by persons passing, and it 
is levelled and rammed well outside so that it will 
become a fixture. Any depth of pulley can be made 
in this cope, being free from bars at the bottom, 
which are not necessary. 


Moulding. 


When the cope is set in the floor, the rim pattern 
is placed in to come } in. above the top of the cope, 
and rammed in the usual way, using black sand in- 





PATTERN. 


ARM 


side and outside of the pattern. The only facing 
sand used is on the arms and boss. If the casting 
is to be 8 in. deep, the arms are set the right dis- 
tance from the bottom of the rim, the sand cleared 
off the top of the arms, and the lifting plate placed 
in and knocked down until it is bedded halt way 
down the arms; the plate is then lifted out, and 
the little sand left around the arms is cleared, and 
parting sand dusted on. The lifting plate is wetted 
with water or clay-wash, and placed back again 
with the pegs in the same holes; the facing sand is 
sieved on, and sand tucked under the plate where 
the arms come, the plate being knocked down again 
to ensure a proper bed, leaving the lifting hooks in 
the plate and ramming up to the top, placing a 
runner peg on the boss. ' 
The mould is then strickled off with a straight 
edge, and a runner bush put on, sinking about 2 in. 
below top of rim to allow of metal being in when 
the rim is run up. The rim pattern is drawn out, 
and a bar placed through the lifting hooks, when 
two men can lift off the middle and place each end of 
the bar on trestles. The boss is rapped and drawn 
down from underneath. A fillet is put around edge of 
boss, a camel-hair brush run around the outside edge 
of the arms, and the top half is finished. With 
proper ramming it needs no blacking on the top half. 
The arms are drawn out of bottom, the boss is 
filletted, and the camel-hair brush run round the 
outside edge of the arms to draw loose bits of sand 
off. Jt is then necessary to dust with blacking, use 
the camel-hair brush again, place a core in the 
centre the correct length—a trifle longer, if any- 
thing, to ensure touching—cut two run-off places with 
the trowel at the top of the rim, place the top half 
back again, and put on a plate about 1 in. thick 
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and 2 in. less all round than the pulley, and with a 
hole in the centre plenty big enough to clear the 
runner bush on top of the middle, two staples being 
necessary for lifting it on. The weights can be put 
on this plate. 

A bottom smoother should be run around the 
bottom of the pulley now. This is best done just 
before casting, when all the pulley bottoms can be 
done at once. The pulley as described is 2 in. 
deeper than the finished pulley has to be, but that 
ensures a sound rim, and being cast open allows 
gases to escape that would otherwise get in the 
casting. When cast a swab is run around the rim 
so that a feeding rod can be placed in the boss 
without forcing the metal through the rim. All 
pulleys should have extra cast on the top half of the 





Hooks. 


Prate with Lirrine 


Fic, 2.—-Lirtine 
rim, as it entails little work in an _ up-to-date 
machine shop to cut it off. No strengthening irons 
or gaggers are necessary when pulleys are made this 
way, which is the quickest, cheapest and soundest 
method of moulding by hand, one man being able 
to produce in a 10 hours’ casting day, eight 20-in. 
pulleys, 10 in. deep. 








German Foundrymen’s Association. 





On May 29 to the 2nd of this month the German 
Foundrymen’s Association held their annual con- 
vention in Berlin. The programme included a visit 
to the iron and brass foundries of the Siemens- 
Schuckert-Werke, while the following is the list of 
Papers presented before the meetings : 

‘Improvements in Foundry Working,’’ by Prof. 
Dr. Ing. A. Nachtweh, of Hannover; ‘‘ American 
Foundry Methods,” by C. Humperdinck, of Durlach; 
‘Modern Conveying and Lifting Appliances in Iron 
Foundries,” by H. Hermanns, of Duisberg; ‘‘ New 
Simplified Procedure in the Art Foundry,” by Max 
Killer, of Berlin; ‘‘ Advantages and Deficiencies of 
the Bonvillain Moulding System, and its Latest De- 
velopments,”’ by Arthur Lentz, of Diisseldorf; ‘‘ The 
tusting of Foundry Irons,’’ by Prof. Dr. Arndt, of 
Berlin; ‘‘ Concerning Small Bessemer Plants,’’ by Carl 
P. Lavall, of Magdeburg; ‘“‘ The Study of Moulding 
Sand,’’ by I. Holicky, of Blankenburg; ‘‘ Concern- 
ing Management Economies and Improvements 
in the Metal Foundry,” by C. Hunger, of Berlin; 
‘The Advantages of German Foundry Machinery 
Compared with French and American Systems,” by 
K. Axmann, of Cologne, 
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Melting Finely Divided Scrap Brass, Etc. 


By Walter J. May. 


In the ordinary working of the machine shop, large 
quantities of brass and bronze borings, turnings, and 
the like are produced, and needless to say these should 
be kept separate. Owing to the supposed inevitable 
great loss in melting, this small stuff is less care- 
fully saved than the larger scrap, but really it should 
be kept clean and every possible particle should be 
collected and placed in bins kept for brass and bronze 
respectively. Iron should not be in the bins, and 
where the working necessitates the mixing of 
iron with the brass or bronze, the fine waste should be 
magnetted prior to being placed in the storage bins. 
All metal placed into store should, of course, be quite 
dry. 

So far as possible the metal should be kept from 
full exposure to the air, and especially moist air, 
because owing to its finely divided state it presents 
an abnormal amount of surface for oxidising, and 
although oxides are readily reduced to their metallic 
state under proper conditions, yet in the ordinary 
foundry they are simply waste products which are 
too often lost. Even with large scrap there is too 
often excessive waste, but with the small stuff in 
addition to the loss through oxidation there is also 
waste through bad heat management, and the not 
unusual spillage of part of the metal charged into 
the crucible after the metal already put in has 
melted and become molten. The actual melting loss 
in many cases is not abnormal, but the spillage waste 
is large, and as fine stuff dumped into a hot coke fire 
is practically a total loss, various methods have been 
adopted to minimise this as much as possible, the 
usual device adopted being that of a wrought-iron 
funnel having a discharge opening smaller than the 
diameter of the top of the crucible. From some 
cause or other, spillage often occurs with this arrange- 
ment, and while to some extent it may be said to be 
suitable for the purpose intended, there is yet large 
room for improvement. One thing the writer has 
seen tried was a loose conical top, the small end 
fitting just inside the mouth of the crucible, and this 
really answered with some firemen, but with others 
it was too expensive, owing to breakages, and is not 
now very readily obtained. 

The manipulation of the heat of the furnace is 
also an important point, because it is quite possible 
to overheat and ‘‘ burn”’ the metal, while it is equally 
possible to hold the metal so long at just below melt- 
ing point that excessive oxidation takes place, and 
this is particularly important, as generally when the 
fire is kept low the reducing atmosphere in the fur- 
nace is reduced to the lowest point. Very few ordinary 
furnaces have really closely fitting covers, and unless 
a cover fits close air is drawn in over the top of 
the crucible, and not infrequently into it. Of 
course, everyone knows, or should know, that 
oxygen should only pass through the firebars in any 
natural-draught furnace, and that practically the 
whole should be consumed in promoting combustion 
of the fuel, but owing to the rough-and-ready con- 
struction of the ordinary furnace this cannot often 
be secured in actual practice. At the same time a 
careful fireman can do more in regard to the preven- 
tion of loss than is usually to be found in ordinary 
practice, and probably this often leads to the reten- 
tion of the old form of furnace. 

Generally speaking the better plan to adopt when 
melting finely-divided scrap is to place a few pounds 
of large scrap in the crucible, and then when this 





is melted to charge in the fine stuff in moderate lots, 
repeating from time to time as the metal becomes 
well melted. Usually this causes fairly rapid melting 
with a small loss. It is, however, quite an easy 
matter to melt fine stuff alone without the bath of 
molten metal at first if the fire is well under control, 
as the whole matter can then be made to depend on 
the skill of the operator. In all cases a layer of 
granulated charcoal should be over the metal, and 
the size of the grains may be from that of an 
ordinary pea to that of a hazel nut, finely ground 
charcoal not being so good for this work. Where 
there is a lot of dirt—oxide and other chemical dirt, 
not just dust and that sort of thing—a handful of 
perfectly dry plaster of Paris should be thrown in 
the bottom of the crucible before it is charged with 
metal, the plaster bringing up the dirt as it rises, 
the crucibles not being appreciably injured by this 
material. The use of salt and similar fluxing agents 
is likely to injure the crucibles, and for this reason 
should be avoided, but there are proprietary fluxes 
on ‘the market which are harmless in this respect, 
although effective with the cleansing of the metal. 


It is fairly generally recognised that finely divided 
scrap cannot be most profitably dealt with in small 
crucibles, and while with ordinary furnaces 200-Ib. 
crucibles are about as large as can be handled safely, 
with the mechanical furnaces 400-lb., 600-lb., and 
800-Ib. or larger crucibles can be dealt with both 
safely and economically. With a well-designed tilt- 
ing furnace with a crucible of the desired size firmly 
fixed in the furnace body, and the lifting and tilting 


. operated mechanically, the whole of the metal can be 


poured out without trouble or waste, and at the rate 
desired. The draught in such a furnace is under 
perfect control so that the heat is thoroughly 
governed. Fuel costs are kept low with these fur- 
naces, while there is no occasion to spill or waste 
either solid or molten metal. For the running down 
of scrap metal there can hardly be anything better, 
and if a 600-Ib. or 800-lb. size be used, the composi- 
tion of the ingots produced would be practically level, 
and re-melting to secure equality of colour or content 
would scarcely be necessary so far as ordinary scrap 
is concerned. In fact, in most cases direct casting 
could very well be done safely, so far as colour and 
content is concerned where dealing with the scrap 
made in one’s own works. Even with purchased 
scrap, by a little care in sorting, very uniform results 
can be secured. 


Generally, a works of any kind produces some par- 
ticular form of metal, and the scrap from that metal 
is, as a rule, the same in composition over long 
periods; but some change in content of the alloy 
takes place during re-melting, particularly with finely 
divided material, this making it necessary that addi- 
tions he made to maintain the average content. Prob- 
ably the greatest loss occurs with zinc, although other 
metals lose more or less, and where fine scrap from 
aluminium bronzes has to be dealt with it will be 
found that a considerable loss of aluminium occurs, 
while what is probably worse, a lot of difficulty exists 
in getting the metal clear from sullage, which 
becomes almost inextricably caught in the body of 
the molten metal. Usually at certain temperatures 
metals clear themselves, owing to their fluid condi- 
tion, but if this does not occur either plaster of Paris 
or chalk will clear off solids if properly used, 
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The Production of Small Steel Castings. 


Neglecting malleable, semi-steel, and other kinds 
of castings masquerading under the good name of 
steel castings, there have been in the United States 
until recently only three processes for the manufac- 
ture of steel castings. 

All specifications to date call for steel castings to 
be manufactured by one of the following processes : 
Crucible process; Tropenas or similar processes ; open- 
hearth process. 

It is quite usual to divide commercial steel cast- 
ings into three grades, viz., soft, medium, and hard. 
The chemical characteristics correspogding to these 
three grand divisions are in general as follows : 


Soft. Medium, Hard. 
Carbon ... . 0.10-0.20 0.20-0.35  0.35-0,50 
Manganese ... 0,20-0.85 0.20-0.85 0.20-0.85 
Phosphorus, not over 0.05 0.05 0.05 
Sulphur, not over 0.05 0.05 0.05 
Silicon, notover_ .. 0.40 0.40 «0.40 


The corresponding physical characteristics when 
the steels are properly annealed are as follows : 


Soft. Medium. Hard. 


Tensile strength, minimum, in lbs. per sq. in. 55,000 65,000 80,000 
Yield point, minimum, in lbs. per sq. in. .. 27,000 31,000 38,000 
Elongation, per cent. ; 22 18 15 
Reduction, per cent. 0 25 20 


Bending test a : 120° 90° slight 
character- 


castings are as 


essential 
steel 


As a general proposition the 
istics of the majority of 
follows : 

(1) Castings well cleaned, secured by sand-blasting. 

(2) Solid castings, proper 
heads. 

(3) High yield point, approximating the ultimate 
strength, secured by soft or medium grade of cast- 
ings. 

(4) A good bending test, secured by soft or medium 
castings. 

(5) Freedom from brittleness when cold, secured by 
low phosphorus. 

Characteristics 1 and 2 are within the control of 
every foundry. Moreover, defects in these qualities 
can usually be detected by the consumer through 
surface inspection. 

Qualities 3, 4 and 5 can only be determined by the 
consumer through laboratory tests, and, in the 
absence of such tests, by care in selecting the manu- 
facturer and the process he uses. 


secured by gates and 


Crucible-Steel Castings, 


The manufacture of crucible-steel castings as prac- 
tised in America is purely a melting process, re- 
quiring little or no technical knowledge, as_ is 
evidenced by the rapid, almost mushroom growth in 
the number of plants throughout the country and 
clearly shown in the records of the advertising pages 
of technical journals. 

Crucible-stee] castings are, as a rule, made from 
punchings purchased in the open market. Unless 
careful analysis is made of each and every lot bought, 
most varying results in the castings are apt to follow. 
In this process there is little or no change in the 
phosphorus and sulphur during the melting of the 
punchings. The percentages of silicon and man- 
ganese are more or less under the control of the 
melter. The increase in the percentages of carbon 
is the most serious drawback to this process; in 
general it increases about two-tenths of 1 per cent. 


* Metallurgical and Chemical Engineering. 


The average good crucible steel casting will 
analyse : : 

Silicon ... 0.25 to 0.50 
Manganese 0.40 to 0.80 
Phosphorus 0.025 to 0.040 
Sulphur... 0.030 to 0.040 
Carbon ... e 0.35 to 0.50 

The percentage of carbon in the punchings may 


remain constant during the melting, if the raw 
material is melted most carefully in a clay or clay- 
lined pot. This is rarely or never done in commercial] 
practice, owing to the added initial cost of the pots 
and the fact that they last for fewer heats than the 
regular graphite pots. : 

If punchings of the same analysis are melted in 
graphite pots, the resulting steel will vary from pot 
to pot, and will also vary when melted in the same 
pot, depending upon how often the pot is used. 

The change that takes place is well illustrated by 
the following actual test, which was an effort to make 
low-carbon steel castings, the material charged in the 
pot being selected muck bar :— 


Analysis of 


Muck bar. Casting. 
Silicon ie a .. 0.21 Silicon - a 0.17 
Manganese ... a .. 040 Manganese ... in .-- 0.39 
Phosphorus 0.264 Phosphorus 0.204 
Sulphur ... i .. 0.017 Sulphur a . 0.015 
Carbon ... ae sal .. 0.09 Carbon - = .-. 0.29 


From what has preceded it is to be noted that 
commercial crucible steel castings (owing to high car- 
bon content) come under the grade known as hard. 
They are usually difficult to machine and will stand 
little or no bending test. Due to the fact that the 
crucibles hold only 80 to 100 lbs. of metal, more or 
less variation in the chemical and physical qualities 
is bound to result in a given lot of castings. While 
one casting may possess the desired qualities, a 
similar casting poured from the succeeding pot may 
be far below the standard. 

Many consumers of small stee] castings have pur- 
chased them from the foundries using the crucible 
process, under the false impression that they com- 
pared in quality with ‘crucible steel,’’ otherwise 
known as ‘ tool steel.”’ 


Tropenas Steel Castings. 

The Tropenas, like the crucible process, is a melt- 
ing, rather than a refining, method for making steel. 

Tropenas steel castings are made by first melting 
the material in a cupola and then changing it to steel 
by means of a converter. A typical charge for the 
cupola would consist of about 63 per cent. of pig- 
iron, 20 per cent. of steel or wrought scrap, and 
about 17 per cent. return scrap, that is to say, sink 
heads and gates from steel castings. 

It is to be noted that the resulting product of the 
cupola comes more or less under the head of what 
is known to the trade as semi-steel. This semi-steel 
is tapped from the cupola into the converter, and 
by means of a blast of air the carbon, silicon. and 
manganese are burned out. Ferro-manganese, ferro- 
silicon or silicon spiegel are then added to give the 
desired amounts of carbon, manganese, and silicon. 

The Tropenas process is essentially the old well- 
known Bessemer process under a new name and on a 
smaller scale. Its main claim to superiority over the 
latter is that the air for combustion is not blown 
through the metal but on the surface of it. Like 
the Bessemer, it is also inferior to the open-hearth 
process. 
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Without the most careful selection of coke for 
melting in the cupola, high-phosphorus and_high- 
sulphur steel will result. Great care must be exer- 
cised in selecting and analysing the pig-iron used, as 
the phosphorus and sulphur therein are not removed. 
The failure or success of this method of making steel 
castings is largely dependent upon the skill of the 
particular melter in charge. 

Steel made by this process has the valuable charac- 
teristic of being extremely fluid, owing to its high 
temperature. It is not, however, as well adpated to 
the making of small steel castings as the crucible 
process, because the metal must be taken from the 
converter and poured into the mould from ladles 
which are at a much lower temperature than the 
converter, whereas in the crucible process the steel is 
poured from the crucible in which it was melted. 

The Tropenas process, as generally practised, over- 
comes the defects of the crucible process, in that 
the carbon is more or less under control and lower 
carbon steel can be made, but great and wide fluctua- 
tions may occur from day to day in the different 
plants in the percentages of phosphorus and sulphur. 

Below are given the analyses of castings from two 
different plants :— 


Silicon. 


Manganese. Phosphorus. Sulphur. Carbon. 
0.41 0.29 9.052 0.050 0.26 
0.24 0.71 0.100 0.013 0.32 


As far as a commercial proposition is concerned, 
and as far as the day-in and day-out practice 
of making good steel castings is concerned, neither 
the crucible nor the Tropenas process seems to 
be exactly satisfactory. The majority of the pur- 
chasers of steel castings buy without the rigid re- 
quirements of specifications, because to meet the 
specifications the manufacturer generally exacts an 
increased price, and therefore it is this day-in and 
day-out practice in which the average customer is 
interested. 

To the purchaser who requires soft or medium cast- 
ings the crucible process holds out little hope, and 
in the Tropenas process the case is little, if any, 
more encouraging, because of the phosphorus and 
sulphur. 

The quality of steel castings made by the open- 
hearth furnace is far superior to those made by either 
of the processes mentioned, but, owing to the diffi- 
culty in handling the product, it is not generally 
used in the making of small steel castings. 


Electric Furnace Castings. 


The electric furnace, like the automobile, came in 
with the century. In 1904 there were only four elec- 
tric furnaces in Europe, whereas there. are now over 
one hundred. 

Unlike the automobile in this particular, however, 
while America produces the largest number, it is far 
behind Europe in the adoption of the electric furnace. 
Foreign automobiles are held at a premium in the 
United States, and many manufacturers have to go 
to Europe for materials which, they say, cannot be 
procured in similar quality in America. 

An examination into LEurope’s_ metallurgical 
methods bears evidence to the fact that many 
crucible-steel plants have discarded and abandoned 
their crucible furnaces and installed electric furnaces. 
In the United States electric furnaces have been in- 
stalled for the making of tool steel or refining steel 
made by the Bessemer and even the open-hearth 
process. 

While electric furnaces require for their successful 
operation a chemical and physical laboratory and the 
best of technical knowledge, they do make good steel, 
starting with either hot or cold raw material of any 
composition, pig-iron, steel scrap, or even from iron 








ore. The secret of success is in the procuring of a 
high temperature, the absolute control of the per- 
centages of the elements which go to make up good 
steel, and the fact that the bath of molten steel can 
rest a long time underneath a neutral slag, permitting 
the removal of any gases or included slag, and the 
proper co-ordination of these various factors. 

Electric-furnace steel can be made with any carbon 
content, phosphorus can be reduced when desired to 
between 0.01 and 0.02 per cent., and sulphur can be 
kept within the same limits. In fact, as stated, ali 
the elements are within absolute control, as the metal 
need not be tapped from the furnace until its 
chemical and physical character meet the wishes of 
the melter, and in turn correspond exactly with the 
specifications of the consumer. 








Remelting Ferro-Manganese in the 
Electric Furnace. 


In a recent Paper read before the German Iron- 
masters’ Association, the author, Mr. R. Korrtsn, 
remarked that the practicability of remelting ferro- 
manganese in the electric furnace had been demon- 
strated by his experience with a Keller furnace, in 
which charges aggregating about 2,000 tons were 
run for a period of four months, during which 
time the magnesite lining of the hearth needed only 
occasional slight repairs, while the acid lining of 
the vault also remained in good condition. The 
best way to avoid loss of ferro-manganese by 
volatilisation was to work with low-tension current, 
short arcs, and a hearth of large superficial area, 
so as to ensure uniform heating all over, instead of 
concentrating the heat in a small area. The cost of 
remelting depended largely on the method of work- 
ing. The furnace should not be larger than was 
sufficient to deal with the required quantity per 
twenty-four hours, or the cost of keeping the ferro- 
manganese hot would come out too high. Current 
could be economised by heating up the ferro-man- 
ganese to pale red heat beforehand, this heating 
being effected more economically in an ordinary fur- 
nace than in the electric furnace. A further saving 
could be effected by substituting a small quantity of 
silicon for a portion of the manganese: for instance, 
by using an alloy containing about 76 per cent. of 
manganese and 4 per cent. of silicon. 

In the discussion which followed the reading of 
the Paper, a number of experiences with various 
kinds of electric furnace were recorded. With a 
three-ton Girod furnace at Oberhausen 18.5 tons of 
75 per cent. ferro-manganese were melted in 54 
hours, with a current of 45 volts and 5,000 amperes, 
the current consumption for the melting-down stage 
ranging from 881 to 911 units per ton of cold 
charge, whilst to maintain the charge at the requi- 
site degree of superheat (viz., 1,270 deg. C.) for 
pouring 8 cwts. per hour, a current of 45-50 volts 
and 7,000-7,600 amperes was found necessary, the 
consumption being 918 units per ton. To prevent 
loss by volatilization the bath must be protected from 
oxidation by a basic slag rich in lime, the reducing 
action being facilitated by the addition of coke 
from the distillation of petroleum in retorts. By 
retaining the slag in the furnace when the ferro- 
manganese was poured. so that the amount of slag 
was reduced to 13-15 lbs. per ton of charge. a con- 
siderable saving of current was obtained. The total 
loss of ferro-manganese, in continuous working, was 
only 1 to 2 per cent. at most. The dolomite lining of 
the furnace did not suffer any greater corrosion than 
in running charges of steel. 
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The Cupola and Its Management." 


By H. Pemberton. 


A cupola should be as simple as possible. <A plain 
round one with a brick lining tapering from the 
charging door to about 18 in. above the tuyeres, with 
a taper of about 4 in. to the foot, is the best, as 
with such a form all the descending material has an 
opportunity of falling away from the lining. This 
avoids a great deal of rough usage to the lining, 
and neutralises one of the dangers of the material, 
when it becomes hot and expands, causing the cupola 
to scaffold. For cupolas 2 ft. and above in diameter 
it is necessary to contract the diameter from just 
above the top tuyeres. This is done with a view of 
obtaining perfect combustion of the fuel at 
the centre of the cupola. This contraction of the 
diameter may be continued to the bottom of the 
hearth if a receiver is used, but without the latter 
it is necessary to increase the diameter about 6 in. 
below the bottom tuyeres to the original size above 
the contracted area. 

All cupolas should be made with a double row of 
tuyeres, the number being in proportion to the 
circumference The number in the bottom row 
should, equal circumference in inches divided by 
18.84, and in the top row should’ equal 
circumference in inches’ divided by 31.41. 
The tuyere area should be 11 per, cent., or 
one ninth, of the cross-sectional area at the melting 
zone, i.e., Where the tuyere openings enter the 
cupola. The distance of the tuyeres from the hearth 
should be about 2 ft. 6 in., and the height of the 
slag hole about 6 in. below the bottom tuyeres. The 
height of the cupola should be equal to six-and-one- 
half times the diameter at the melting zone. A 
cupola should be made with a drop bottom, as this 
affords the men repairing it better facilities for 
getting inside to do the work necessary. The bottom 
requires making good every day, and this is done 
by ramming spent sand, obtained from the foundry 
floor, to a depth of about 9 in. upon the iron plate. 
This is more than compensated for at the end of the 
day by being able to release the bottom and allow 
the surplus incandescent coke to fall on the foundry 
floor instead of having to rake it out from the brick 
bottom with long heavy bars and rakes. 

The writer does not recommend receivers on 
cupolas, on account of the extra cost of upkeep. But 
this is a debatable question. 


The Repairing of the Cupola. 


The repairing of a cupola after it has had a hard 
day’s run, will first be considered. If the interior 
is examined after a day’s blowing it will be found 
that the lining has more or less departed from its 
original shape, especially in the region of the melting 
zone, which is just above the tuyeres. Here -slight 
depressions will be found) resulting from the fusion 
of the firebricks) and also some slag adhering to the 
sides, chiefly near the tuyere openings. Before the 
cupola is again used the lining must be repaired by 
the attendant. He will first perform the operation 
of “‘ chipping down,” i.e., chipping away as cleanly 
as possible the pieces of adhering slag. When this 
has been done the depressions must be made good 
with some refractory material such as ganister, the 


* Presented before the Birmingham and Newcastle-on-Tyne 
Branches of the British Foundrymen’s Association, 


latter being least affected by the action of the lime- 
stone. The ganister is prepared by mixing it with 
a small quantity of water and working up with .a 


- shovel to the desired consistency, i.e., rather stiff, 


but soft enough to adhere to the lining. Commenc- 
ing right at the bottom of the brick lining in the 
hearth of the cupola a very thin layer of ganister 
is put on and made smooth with a brush. This layer 
should only be a few inches high, and just come 


above and below the sand bottom. When this has 
heen rammed in very little mending is required 
in the hearth, except the slag hole. The 
latter should be firmly rammed up_ with 
ganister, and a hole bored through with a 
tube about 2} in. to 3 in. diameter. This tube 


may be left in for a short time until the ganister 
has become firm, when the former may be withdrawn, 
leaving a nice clean hole. That portion of the cupola 
about the tuyere openings should be made _ good. 
The lining on the underside should recede slightly so 
as to make it appear as if the top or upperside were 
overhanging, thus preventing the molten iron from 
dropping into the tuyeres as it falls to the hearth. 
The repairing should be continued up to about 18 in. 
or 20 in, above the tuyeres, the depressions being 
filled up very firmly with ganister and smoothed out 
to the original size and shape. Portions of old 
cupola firebricks may be used with the ganister for 
filling up the depressions, if they are very deep. 


Starting the Cupola. 


On starting the cupola, after lighting the fire, it 
should be charged with coke to a depth of 18 in. 
above the top tuyeres. It is not necessary to weigh 
the coke, but the depth must be carefully measured, 
as to fill up to more than 18 in. would be waste of 
coke, and less tlian this amount might involve serious 
trouble. Under the latter conditions, the iron, as it 
is charged, would drop too near the tuyeres. This 
would decrease the depth of the bed, and consequently 
necessitate a start with a melting zone too low. The 
blast, instead of blowing into the fuel, would eventu- 
ally blow into the iron, and the latter would become 
oxidised, resulting in a serious loss of iron. The 
metal melted would not be so hot, probably through- 
out the whole of the heat, as it would have been if 
we had commenced with a good bed of coke. It is, 
therefore, much better to burn coke than iron on the 
bed. After the coke has been put on jit is advisable to 
start the blower or fan and so burn the bed of coke to 
a state of incandescence before charging iron upon it. 
This allows the sulph r in the coke to ascend the 
cupola without entering the iron, and less heat is 
lost than many people seem to think, as the lining 
of the cupola takes it up, becoming more heated 
from the bed of coke when no iron is charged upon 
it, whilst burning to a state of incandescence, than 
it would be in the presence of the iron. 


Charging. 

The charging of a cupola is a most.important item 
in its management. The charges of iron should be 
in proportion to the diameter at the melting zone, 
viz., 14 Ibs. to the square inch. This is found to be 
excellent in practice as regards fuel economy, speed 
of melting, and the temperature of the molten metal. 
The proportion of coke depends upon the quality of 











THE FOUNDRY TRADE JOURNAL. 


iron to be melted, the following being the suitable 
proportions per ton of iron melted :— 


1.1 cwts. of coke for metal containing up to 
50 per cent. of Nes. 1, 2, 3, or 4 common pig-iron. 

1.3 cwts. of coke for metal containing from 50 
to 80 per cent. of Nos. 1, 2, 3, or 4 common pig- 
iron. 

1.5 ewts. of coke for metal containing up to 50 per 
cent. of cold-blast or hematite pig-iron. 

1.75 ewts. of coke for metal containing from 50 
to 80 per cent. of cold-blast or hematite pig-iron. 


Continuing with the charging, it is necessary that 
this should be carried out with a certain amount of 
intelligence. If not, the man charging a cupola 
causes the man looking after the bottom or tapping 
hole a great deal of anxiety. The charging should 
be carried out evenly and in uniform layers of coke 
and iron, and not in heaps. The man should be in- 
structed to keep the cupola full to the charging door, 
and to spread his coke and iron. The writer has 
known a case where although everything was weighed 
and the best of material supplied, the working was 
not successful owing to the cupola not being kept 
full. When making the charge of coke or iron it 
was simply tipped on instead of being spread. Con- 
sequently the iron went on one side and the coke 
on the other, with the result that the cupola was 
melting well on one side, whilst very little was done 
on the other. The tuyeres were also black on one 
side, and often had to be blocked up. It is, there- 
fore, necessary for the cupola to be kept full. and 
each charge put on should be evenly distributed. It 
is also much more economical, if the scrap will allow, 
for the charge to be made of pieces not too large. 
Large scrap causes the stock in the cupola to become 
open, and much of the ascending heat is allowed to 
escape before being utilised to heat the descending 
material. 


Cupola Coke. 

As regards the coke to be used, the physical as well 
as chemical properties must be considered; it should 
be very hard and dense, Pores space is not so essential 
as the above properties, and the very best coke ob- 
tainable is not too good for melting cast iron, prov- 
ing the cheapest in the end. In mentioning these 
properties of coke it is advisable to say that coke 
having too great a pore space is not at all suitable 
for use in a cupola. It will not stand the pressure 
of the blast required without becoming very soft, 
and as soon as the coke becomes hot and just reaches 
the melting zone the pressure of the blast comes into 
contact with it, causing the coke to split up as 
though falling to pieces. Consequently a large per- 
centage is blown away either to the spark arrester 
or on to the foundry roof. If an inspection is made 
at the charging door the cupola is apparently work- 
ing satisfactorily with a coke that has a large pores 
space. When, however, an examination is made at 
the tuyeres and of the products, both at the tapping 
and slag holes, then is the time when a number of 
cupola men fail to recognise their failure, thus mak- 
ing the management of a cupola such a debatable 
question. Although the coke supplied may prove 
to be excellent according to the chemical analysis, 
foundry foremen and managers should recognise the 
necessity of purchasing coke by chemical analysis and 
physical properties combined. Until then the 
management of cupolas as regards speed of melting. 
temperature of the metal, coke ratios, and fuel 
economy will remain one of the everlasting foundry 
problems. 


The tests for indicating the difference in physical 
properties of different cokes are very simple, 
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being such that any man may carry out in a few 
minutes, and thus afford a fairly good guide as to the 
quantity of coke required per ton of iron melted, the 
amount of metal per hour, and the blast pressure 
necessary to work the cupola successfully. Take a 
small average sample of coke from a wagon when 
being unloaded; put this into water and note what 
quantity floats well, how much just floats, and what 
amount sinks, and then judge from the results ob- 
tained. The old method of judging coke by its colour 
is not to be depended upon, neither is it fair to the 
coke. A very poor quality may have the silver grey 
colour, whereas a very good coke may be dark or 
nearly black. 


Air Required for Combnstion of Coke. 


An ideal coke for cupola work is hard, dense, and 
does not break to pieces when dropped from a 
height of 5 ft. on to an iron plate; and most im- 
portant of all it sinks when put into water. All 
foundry coke should possess this property. Assuming 
that its chemical quality is not below the average 
for British coke, viz., 84 per cent. carbon with 5 per 
cent. ash, it would give good hot metal with 
clean melting conditions. Also a coke ratio of 13 lbs. 
of pig-iron to 1 lb. of coke, or 1.5 ewts. of coke per 
ton of iron melted, and a ratio of 20 to 1 for charges 
of iron having a large percentage of scrap. The 
amount of limestone to use with this quality of coke 
should be from 25 to 30 per cent. of the weight of 
the coke charged, a little more being required if the 
pig-iron and scrap carry an abnormal amount of sand 
and dirt. Coke of this quality and possessing the 
same physical properties requires a blast of upwards 
of 36,000 cub. ft. per ton of iron melted. Although 
the amount of air chemically consumed by 1.5 ewts. 
of coke is only 23,856 cub. ft., in practice it is 
found that upwards of 41,000 cub. ft. of air is re- 
quired for the combustion of that amount of coke, 
owing to the fact that the blast must be driven into 
the cupola at sufficient pressure to reach the centre 
fuel. More air has, therefore, to be driven into the 
cupola than is chemically required to consume the 
coke. As soon as the air enters the cupola it has 
a tendency to go straight towards the charging door 
by creeping, unconsumed, up the side of the cupola. 
The heat produced from 1.5 ewts of coke is 2,276,000 
B.Th.U., and to work efficiently these heat units must 
be produced as quickly as possible. This is very 
essential, as if they are not produced rapidly very 
little melting is done. To make this point more clear 
I need hardly quote anything better than an ordinary 
fire-grate, and although probably tons of coal and 
coke have been consumed, the heat has at no time 
heen hot enough to melt pig-iron. This is because 
the heat units have not been formed rapidly enough. 
Tt is therefore necessary that these heat units should 
be formed as quickly as possible in the cupola, as 
each layer of coke descends to the melting zone, 
which can only be done when there is a sufficient 
volume of air under pressure. With this the 
chemical change of the coke to the gas is forced just 
as the chemist urges the chemical changes in the 
laboratory by heating up various substances. The 
chemical change in the cupola should take place 
about 12 or 14 in. above the top tuyeres, and this 
should be one of the considerations for melting iron 
in the cupola. 


Poorer Cokes. 


Another quality of coke which does not possess the 
hardness, density, or strength of the first sample, 
does not sink when put into water, but floats with 
about three-quarters of its bulk submerged, and 
when dropped from a height of 5 ft. on to an iron 
plate breaks into pieces, thus showing that it is too 
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soft. It would not, therefore, withstand the crush- 
ing weight of the charges and the rough usage to 
which it would be subjected when descending to the 
melting zone, and consequently would not bear the 
pressure of blast necessary for rapid melting in the 
same degree as the first-mentioned coke. Although 
the second sample may be of the same chemical com- 
position, and in theory require the same quantity of 
air for combustion as the first, in practice, however, 
the supply of this air would have to be extended over 
a longer period, and at a pressure 35 per cent. less 
than that supplied to No. 1 coke. These pressures 
are 13.5 in. of water for No, 1, and about 9 in, for 
No. 2. 

The cupola also requires more careful attention, 
because as this coke is fairly soft it reaches the melt- 
ing zone in a more or less crushed state, the result 
being that the liquid slag becomes mixed with a por- 
tion of the crushed coke, and is chilled by the action 
of the cold blast. This causes it to gather round 
the tuyere openings and form a nucleus upon which 
some of the molten iron drops and solidifies instan- 
taneously. This becomes # growing mass of crushed 
coke, slag, and drops of solid iron. In addition to 
this, a fairly large quantity of crushed coke is blown 
away, as a visit to the spark arrester or foundry roof 
will show. If the same quantity of No. 2 quality 
were used as of No. 1 the temperature of the cupola 
would continue to decrease until melting ceased and 
the result would be what is termed a ‘‘ stuck ”’ cupola. 
To melt successfully with a coke of this quality it is 
necessary to use 20 to 30 per cent. more than of 
No. 1. In itself this causes an extension of the 
melting zone upwards, which is very undesirable in 
cupola practice. It is also necessary to use 25 to 30 
per cent. more limestone to obtain clean working 
conditions, although by so doing the melting rate is 
decreased by 20 to 50 per cent. per hour. 

A further quality of coke is very soft, floats when 
put into water, with about 25 per cent. of its bulk 
submerged, and when dropped from a height of 5 ft. 
on to an iron plate breaks into pieces and crushes 
into small bits or coke dust. This shows at once 
that it is too soft for use in a cupola where any- 
thing from 20 to 30 tons per day is required, and 
would not stand the rough usage or crushing to which 
it would be subjected. It may have the same chemical 
analysis as the No. 1 coke, and require, theoretically, 
the same amount of air for combustion, but it 
crushes under the burden of the charges and instead 
of there being good solid coke at the melting zone, 
there is a kind of coke dust on which the liquid 
slag and «drops of iron settle and form a growing 
mass. Again, as it will not stand the pressure of 
blast required to reach the centre of the cupola, the 
carbon at this point is not burnt to CO,, but a 
large quantity is fluxed away with the slag. I may 
say that it is possible to use this quality of coke 
when not more than 12 tons of iron are required in 
a cupola of not less than 30 in. diameter, but this 
can only be done by reducing the blast pressure to 
6 in. of water, and increasing the quantity of coke 
hy 40 per cent. over that of No. 1 quality. The coke 
dust and the slag become mechanically mixed, and 
this can only be got out of the cupola by using 50 
per cent. more limestone. The latter is necessary to 
keep the cupola clean, but it is very detrimental 
to the lining, owing to the fact that the extra lime- 
stone attacks the silicon in the firebricks very seriouly. 
When the cupola is examined, even after a short blow 
and using this quality of coke, the lining will he 
found to have worn away 100 per cent. more than 
it would have done if No. 1 quality had been used. 
In addition to this the melting rate would be re- 
duced from 6 to 2 tons per hour, and this in itself 
is very often a serious matter in the management 


* cupola results. 
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of a foundry. I, therefore, recommend that this 
quality of coke should not be accepted for use in a 
cupola. From the foregoing it will be seen that it 
is not economical to buy cheap material, but more 
profitable to use the very bes. that can be obtained. 
Before dismissing the coke question, I wish to em- 
phasise the fact that cupola coke must be hard 
enough to stand crushing and rough usage, without 
balling, when descending from the charging door 
to the melting zone. It should be roughly in 4-in. 
cubes, its density being greater than that of water. 
It must not fall to pieces when dropped from a height 
of 5 ft. on to an iron plate, and should possess the 
approximate composition of 90 to 94 per cent. car- 
bon, 5 to 10 per cent. ash, and not more than | per 
cent. sulphur. With these properties the air from 
the tuyeres would have a free passage to the centre, 
which is necessary where economy is considered. 


Working the Cupola. 

Continuing with the working of a cupola, the coke 
charged contains from 5 to 10 per cent. ash, the 
pig-iron and scrap a quantity of sand and dirt. It 
is necessary, therefore, at intervals to remove this 
from the cupola, or it would, in a short time, become 
so clogged as to prevent the operation of melting 
being carried on. To assist in the removal of this 
accumulation of matter it must first be made into 
a fluid, and to do this a fluxing agent is necessary. 
For general purposes limestone is the, best and most 
economical flux to use in the cupola. The amount to 
be used will depend entirely on the condition of 
the pig-iron and scrap, and where this is carrying 
about 4 per cent. of sand and dirt, and the coke from 
5 to 10 per cent. of ash, the amount of liméstone 
required for clean and efficient working will be 
about 48 lbs. per ton of iron charged. By using 
this quantity excellent working conditions of the 
cupola are obtained, the slag runs fluid, and is 
neither stiff and strong nor spongy. The lining of 
the furnace is not scoured away by the action of 
the lime on the silicon in the firebricks, and most 
important of all, no accumulation is allowed to gather 
at the tuyere openings. This falls into the molten 
iron in the hearth and forms a covering or protection 
for the metal from the action of the blast. The 
coke burns brightly at the tuyeres, thus showing that 
the cupola is in an excellent condition at the melting 
zone. 

The removal of the slag from the cupola should 
be done after every 5 or 7 tons of iron melted with 
cupolas from 30 in. to 50 in. diameter. The slag 
hole should be opened, when the slag will either be 
forced or blown out by the pressure of the blast. It 
must not, however, be open for more than 15 minutes, 
as sufficient slag can be removed in that time. If 
allowed to remain open longer a loss of heat to the 
If left open an abnormal length of 
time a reduction in the rate of melting takes place, 
and eventually a decrease in the temperature of the 
molten metal, causing a serious loss to the foundry. 
Care should be taken not to remove all the slag from 
the wie as this is a very good covering for the 
metal. 


Limestone. 


With regard to fluxing with limestone, it is 
better to err on the side of too much rather than 
too little. If insufficient limestone is used the slag 
is not made fluid enough to run out of the cupola 
when the slag hole is opened, and the slag being of 
a tough, strong and sticky nature, a small portion only 
can be got out of the furnace. This causes the tempera- 
ture in the cupola to fall, and soon is in a very dirty 
condition. The slag not dropping freely to the 
hearth gathers round the tuyere with the result that 











it is chilled by the action of the cold blast and masses 
above the tuyeres, thus taking up a portion of the 
meiting zone and preventing complete combusiion 
of the fuel taking plece. The metal melted is very 
dull, and not suitable ‘for small or thin articles, or 
castings which require machining. The melting rate 
falls 20 to 30 per cent., and as very often the cause 
of this is not recognised, more coke is put on, the 
cupola, of course, still working no better. The iron 
will get slightly hotter, but the melting rate falls 
another 20 per cent., and the slag hole has to be 
kept open nearly all the time the furnace is running. 
This causes the loss of a large amount of heat, and 
as the metal falling in the cupola cannot pass 
through the tough, strong mass of slag to the hearth, 
it trickles and splashes through the slag hole whilst 
open, thus wasting a large percentage of iron. 

This bad working is brought about by the lack of 
the proper amount of limestone. If too much is 
used it is very detrimental to the lining of the 
cupola, as the lime combines with the silicon in the 
fire-bricks and forms a silicate. To express it in prac- 
tical terms, the limestone scours out the lining, and the 
sides of the cupola to a very great extent, especially 
in the region of the melting zone. It has the appear- 
ance of a block of ice when pouring boiling water 
from a watering can over it, and with a melt or 
from 25 to 30 tons the lining is cut away to a depth 
of 8 or 10 in. Where receivers are in use there is 
a danger of the slag scouring the lining away as it 
runs from the cupola to the receiver, even to the 
extent of cutting through the casing. Where no 


receiver is used, the slag, as it runs from 
the cupola, scours the slag hole out to twice 
the normal size, and when the cupola is working 


The blast will carry 
and cases have been 
at the tapping hole, 
the same time, even 


it boils up into a spongy mass. 
this up into the melting zone, 
known where the slag has been 
and as high as the tuyeres at 
when the slag hole has been open for some con- 
siderable time. Great difficulty is experienced in 
getting it out of the cupola, owing to its spongy 
nature, and the slag hole has to be left open all the 
time the cupola is working, after the first three tons 
vf metal have been melted. As the hole continually 
increases in size, a great amount of heat is lost, and 
extra coke is required for the cupola. 

Taking all these things into consideration it is 
far from economical, and shows very bad practice to 
use more limestone than is actually required. The 
molten metal should be taken out or drawn from 
the cupola as evenly as possible, according to the 
melting rate, the weight of the charge to ensure a 
complete mixture of the pig-iron and scrap being 
taken into consideration. The cupola should not be 
drained or worked from the bottom, and where the 
charge of iron is from 8 to 12 ewts. there should 
always be left in the cupola from 6 to 16 ewts. of 
metal. This allows for the withdrawal of metal in 
tappings of 10 ewts. for castings of heavy section, 
and proportionate tappings for castings of lighter 
section ,and ensures a uniform quality of iron for 
all classes of work. If the metal is not taken off 
uniformly, but at say, 20 ewts. at one tap, then 
5 ewts., then running to 25 ewts. again, the melting 
zone is being continually interrupted. It rises and 
falls as the stock in the hearth rises and falls, with 
the result, that the melting rate cannot be kept con- 
stant. Neither can the tuyere openings be kept 
bright, and very often, owing to bad management in 
taking metal out of the cupola, more coke is put on. 

This is mentioned to show how misleading a cupola 
is. However, with a little thought after what has 
been said about coke and limestone, it could be 
brought under perfect control by adopting fixed 
melting rates and coke ratios, thus ceasing to be 
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the object of so much controversy ajmongst 
gineers. 


en- 


Discussion at Birmingham Branch. 

The Branch-President (Mr. H. L. Reason) in open- 
ing the discussion, said that the Paper was most 
interesting and instructive. Mr. Pemberton had 
dealt in an especially interesting and effective way 
with matters which had often been the subject of con- 
troversy among foundrymen. 

Mr. R. Bucwanan said he quite agreed with Mr. 
Pemberton that in the matter of coke the best was 
not too good, and that there was no falser economy 
than to buy a coke supply because it was cheap. 
With regard to the test of floating in water he did 
not know that that was quite an original idea, because 
he had a recollection of having himself some time ago 
put forward the claim that coke which would float in 
water should be rejected. There were, however, 
members present who had found very good coke which 
would float in water, though this might be only a case 
of the exception proving the rule. Mr. Pemberton 
held that in drawing iron from, or gathering metal 
in a cupola, the height of the melting zone varied. 
It might be so, but he (Mr. Buchanan) had never ob- 
served this, and he had tapped cupolas under all sorts 
of conditions. He was, however, quite in accord with 
Mr. Pemberton as to the advisability of not draining 
a cupola dry, especially when it was a small one. In 
deciding what should be the height of the tuyeres 
above the bottom of the hearth, first should be con- 
sidered what the weight of the castings was going to 
be, and having settled that point, the best. practice 
was to get the tuyeres as low as possible, but high 
enough to ensure a properly melted metal all of one 
kind when it came to be used for the castings designed 
to be made from that cupola. That was one of the 
things about which no writer of a paper could give 
a rule applicable to all kinds of foundry work. It 
was often quite refreshing to come across really very 
excellent practice in unexpected quarters. He re- 
membered getting out at a little country station, and 
going to a foundry there. It was a place where one 
would expect to find oneself still in the dark ages of 
foundry practice, but to his surprise and delight, he 
found that one of the most up-to-date and splendidly 
managed foundries which it had been his privilege to 
see. In that foundry, where a great deal of iron was 
melted, they were melting 12 Ibs. of iron with 1 Ib: 
of coke, and he saw that average carried forward from 
month to month in a properly kept set of books. 
With regard to what Mr. Pemberton said about an 
excessive use of limestone, it more often happened 
that too little was being used. In one place he dis- 
covered they were not using limestone at all. They 
told him they had tried limestone, but had gone back 
to doing without it. He did not commend that 
practice for imitation. (Laughter.) It was exceed- 
ingly difficult to say anything new about cupola 
practice. There was a great deal to be learnt about 
it, but most of it must be by practical experience; 
there was so much that one could not tell another, and 
the observant foundryman could learn a great deal 
more from observation than anyone could tell him. 
The desirable thing was that each foundryman should 
pay particular attention to his own methods of melting 
iron and by doing this and comparing his own methods 
with those of others he would gain much information 
which would enable him to produce his castings at the 
lowest possible cost. The lowest possible cost did not 
always mean the lowest amounts of coke one could 
use, because castings could be destroyed by using too 
little coke just as they could by using too much. The 
really able man was the one who produced the best 
quality of iron with the smallest proportion of coke ; 
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but it was well to remember that economies might be 
carried too far. 

Mr. F. E. Rosinson asked whether the sand bottom 
mentioned in the aper was given in the standard 
for cupola practice or whether im some cases less sand 
would be sufficient. That was, of course, with refer- 
ence to the case of a drop-bottom cupola. 

Mr. ©. Hecer asked whether Mr. Pemberton could 
tell them any particular shape of tuyere which he had 
found most suitable? ‘There was much difference of 
opinion among foundrymen as to the best shape, and 
all possible shapes had been used. When Mr. Pem 
berton gave the increased quantity of coke per ton oi 
iron meited, was he referring to the best coke? Had 
Mr. Pemberton ever taken an analysis of the escap 
ing gasesr With the percentages of the coke given 
in the Paper it would be interesting to know the per- 
centages of carbon dioxide and carbon monoxide pass- 
ing away in the gases. With regard to limestone the 
quantities used had been stated, but not the analysis. 
there was a great variety of analyses of limestone, 
and in the amount of silica they varied very much. 
This had to be considered in deciding upon the quan 
tity of limestone to be used. 

Mr. Suaw said he was glad to notice Mr. Pember 
ton reduced his blast pressure when the coke used 
was more friable and softer, because it seemed to him 
(the speaker) that the pressure used should be gov- 
erned by this fact, to some extent. At the same 
time, by lowering the pressure the volume of air de 
livered in a given time was reduced, unless the tuyere 
area was increased. This fact would, to some ex- 
tent, account for the slower melting. While not an 
advocate of high pressure he had used a pressure of 
1? Ibs. with no bad effects on the iron, except a higher 


loss of Si. and Mn.; but, of course, it was hard on 
the cupola lining. Lf the statements made by Mr. 


Buchanan and others, that no oxide was present in 
molten grey iron where a fair amount of Si. and Mn. 
was present, were correct, a fairly high pressure could 
not matter so far as the iron was concerned. Mr. 
Pemberton had given some useful information as to 
the best coke to be used. At the present time many 
foundrymen were glad to get coke at all. He (the 
speaker) was using about 60 tons per week, and if the 
author could tell him where to obtain fuel with the 
limits prescribed, at a reasonable price, he should be 
his debtor. The coke consumption given by Mr. 
Pemberton he considered exceptional. In some of 
their shops they get down to 1.5 cwts. per ton melted 
(including bed), when running continuously (say 40 
tons per day), but in other departments it was higher. 
The height at which the tuyeres should be placed, he 
continued, depended entirely upon how much metal it 
was desired to store in the bottom of the cupola. The 
lower the tuyeres could be placed the more coke was 
saved in the bed. He could not agree with Mr. Pem 
berton’s reasons for leaving so much metal in the 
hearth when stopping up. Where several ‘mixtures 
followed each other for different work it would not 
act at all. While thanking Mr. Pemberton for his 
excellent Paper, he did not think the rules given would 
do for every shop. Each must consider the nature 
of his own particular work. The practice must de 
pend upon what had to be done and the materials and 
conditions at hand. The thing to do was to hear how 
these excellent results were obtained, and to add to 
our own practice all that was helpful and tended to 
economy. 

Mr. F. J. Coox said that, whilst he had been very 
greatly interested by Mr. Pemberton’s Paper, he must 
agree with the last speaker that the Paper was con- 
ceived on too narrow lines. Each different class of 
work would require different cupola practice. The 
Paper was so definite that one would think every con- 
dition was alike. Mr. Pemberton, in speaking about 
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the tuyeres, made a definite statement that one-ninth 
was the correct proportion to use. That was Kirk’s 
recommendation, and for small soft castings he (Mr. 
Cook) believed it was correct. It was necessary to 
get into the cupola a certain volume of air, and the 
pressure required to get that in had to be in propor- 
tion to the area of the tuyeres. With some classes 
of metal it was advantageous to use a less tuyere area 
and correspondingly higher pressure. On the de- 
batable point as to whether a receiver should be used 
or not, he was at one with Mr. Pemberton when the 
receiver Was placed outside, but where the receiver 
was inside, as in the double-bottom cupola, he much 
preferred it. He had had one of this type in use for 
a number of years, it had none of the disadvantages 
of the outside receiver and all the advantages of a 
mixer, and made for economy, inasmuch as there was 
the same saving in the height of the coke bed as claimed 
for the outside receiver. Mr. Pemberton had spoken 
of the coke being in proportion to the metal melted, 
but the proportion must also depend upon the quality 
of the coke used. He was quite in agreement with 
Mr. Pemberton as to the necessity of taking account 
not only of the chemical analysis of the coke, but also 
of its physical properties. But he did not agree that 
a coke which would sink in water was the only coke 
to use. One of the worst cokes he had ever used—it 
was bought during the strike (laughter)—had distinctly 
the quality of sinking, but certainly not the other 
qualities desired. He was also quite convinced that 
it was possible to get a coke that. would float, and still 
have all the good qualities desired. They had to con- 
sider not only the chemical and the physical proper- 
ties, but also the action in the cupola of the coke that 
was to give the most economical results. A foundry 
man who did not take an analysis but only tested his 
coke in water as suggested by the lecturer might very 
likely be led to make a mistake. As foundrymen 
they had to use coke by measure, because they had to 
keep a certain height of coke bed in the cupola, 
therefore the lightest coke, provided that its other 
qualities fitted it to give the best results, was the 
most economical to adopt. If they could get a coke 
that would float and the chemical analysis was all 
right, then it was a more economical coke to use than 
one that would sink. He knew an excellent coke 
which would sink and had all the qualities postulated 
by Mr. Pemberton; but three cwts. more of this 
coke were required for the bed of a certain cupola, 
than of a coke which was equally good in melting 
power, and which did not sink. With regard to the 
estimate of 33,600 cubic feet of air to melt one ton of 
iron, he (Mr. Cook) had made a number of experi- 
ments on pressure, and would like to know Mr. Pem- 
berton’s method of measuring the volume of air— 
whether the height of the barometer was taken into 
consideration and also whether allowance wags made 
for temperature in estimating the volume. If the 
volume was obtained by counting the strokes of the 
piston or the revolutions of the blower it was not a 
satisfactory method, and the estimate would also be 
very materially affected by the temperature of the 
atmosphere and also by the height of the barometer 
at the time the estimate was made. 

Mr. J. Grant, though he quite agreed with Mr. 
Pemberton on most points, questioned the statement 
as to the effect drawing had upon the position of the 
melting zone. He did not think it could have the 
least possible effect. He thought that when the mol- 
ten iron passed below the blast level it could not 
effect the height of the zone. He was aware that the 
melting zone was sometimes higher than it should be. 
but this condition was due to other causes than that 
stated by Mr. Pemberton. The molten slag and iron 
helow the tuyeres occupied the porous spaces only, 
and could not possibly effect the rise or fall of the 
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coke bed, or change to any degree whatever the height 
of the melting zone. As to the question of the blast- 
pressure, he thought that provided the necessary 
volume was got, tne lower the pressure of the blast 
the better in all cases, and with all kinds of iron. 
With a low pressure so much trouble was not experi- 
enced from those long stalactities of dirt out ot the 
slag forming on the tuyeres as with high pressure. 
He quite agreed with all that Mr. Pemberton said 
about coke. “Everything depended upon that and 
upon proper methods of charging. lt was a most 
necessary thing to have the charges thoroughly level. 
He did not think anything could be worse than to 


have the iron all on one side and the coke all on the 
other. 


Mr. PemBerton, replying, said that with regard to 
excessive use of limestone, he knew this did not often 
happen; more often too little rather than too much 
was used. He gave the warning, not necessarily be- 
ause some of the members of that Branch required 
it, but because he thought it would be an advantage 
to the foundry industry generally to have it pointed 
out that excessive use of limestone was detrimental 
in cupola practice. With reference to tests of coke 
he did not claim that the water and other tests he 
had suggested were original, but he did claim that 
they were practical. (Applause.) Some of the 
speakers had differed from him as to the rise and fall 
of the melting zone, but if they reduced the height of 
the molten metal in'the hearth of the cupola the 
superincumbent layers of coke and metal were bound 
to come down and (as Mr. Pemberton showed by a dia- 
gram) the position of the zone of maximum tempera- 
ture was, for the time being, altered. If they only 
drew off a comparatively small portion of the metal, 
they were continually interfering only with a small 
proportion of the melting zone. Therefore, he said 
that metal should be taken from the cupola in uni- 
form drawings, not 25 owt. at one time, then 5 ewt., 
and then again 20 ewt. By making the tappings uni 
form and timing them uniformly with the charges, the 
temperature of the melting zone was kept more con 
stant, with a gain in quality of metal and saving of 
fuel. 

With regard to the sand bottom, he continued, the 
lowest thickness he had mentioned was 9 in. He had 
not the least doubt that one could work even with a 
four-inch sand bottom, provided it was formed with a 
good sand, but it was better to err on the side of 
safety than on the other side. (Hear, hear.) With 
only a small depth of sand one never knew how nea 
one might be to a catastrophe. With regard to the 
shape of the tuyeres, personally, he preferred a tube 
slightly tapered away from the nozzle, so that any 
iron that might rise in it could easily be removed. 
He did not think there was anything in the question 
of whether the tuyeres should be square, oblong, oval, 
or round, as long as they were the right size and in 
the right position. As to carbon monoxide in the 
escaping gases, they had taken analyses and found 
practically only a very slight trace. The figures he 
had given for coke included the bed. In reply to 
Mr. Heggie he had the analysis of the limestone used, 
which was:—SiO,, 2.5 per cent.; Al,O,, 1.25 per 
cent.; Fe,O,, 1.5, per cent.; CaO, 50.0 per cent, ; 
MgO, 2.0 per cent.; CO,, 42.75 per cent. This was 
found to be very good. In reply to Mr. Shaw he 
might say that Durham coke was very good. Mr. 
Shaw told them that his cupola worked very well with 
a high blast pressure, at any rate one above that which 
he (Mr. Pemberton) had given for his cokes. He had 
an idea that if Mr. Shaw used a higher pressure than 
13 in. of water and analysed his slags he would find 
the percentage of iron in them very high; no doubt 
it would run into double figures. As to leaving metal 





in the bottom of the cupola, it was advisable to drain 
the cupola only if changing the quality of the metal, 
as from a first class hematite won to very com- 
mon iron, and then to machine iron. Then it was 
advisable to drain the cupola, but it could be done 
with an extra charge of coke, though this was an un- 
necessary waste of coke. 1t was neither economy nor 
good practice to work the cupola from the bottom. 
it was better to work it from a point a little above, 
but ot course the cupola attendant would always have 
a leaning to work close to the bottom, because, in that 
case there was not so much risk of having a spill. 
Mr. Shaw spoke about the rules and regulations given 
in the Paper not applying to every shop, and claimed 
that every shop must work out its own practice. If 
they still adhered to that adage it was of no use for 
anyone to read a Paper on the cupola, because the 
cupola would remain the one everlasting problem 
among foundry engineers. If it was impossible to 
bring the cupoia problem down to a fine point in the 


foundry world they should endeavour to do so. That 
had been his object in writing that Paper. He had 


given them what he knew or cupoia practice, and if 
anyone else would do the same on any other subject 
he would be pleased to accept it. (Applause.) Mr. 
Shaw had spoken about meiting 100 tons per day in 
the cupola with no trouble, with 1.5 cwt. of coke per 
ton of iron melied. He was with Mr. Shaw every 
inch of the way, and would say that gentlemen who 
were melting 100 tons per day with 1l.o ewt. of coke 
were somewhat behind the times, because they ought 
to do it with less than that. Mr. Cook regarded the 
Paper as being upon too narrow lines, but his (the 
speaker’s) object was to give that practice that ap- 
peared to him the best, and to bring the question of 
cupola practice to a point, so that they might be free 
to consider further developments. He had done his 
best in that respect, but he was well aware that in 
coming to Birmingham to give his ideas of a definite 
system of cupola practice he must expect to get into a 
row. (Laughter). 

With regard to the tuyere area of one-ninth, con- 
tinued Mr. Pemberton, he kad given his own practice, 
his experience having proved that one-ninth was the 
correct area with all the classes of coke he had recom- 
mended, having regard to their chemical analysis and 
physical properties. He did not think that the in- 
creasing of the blast pressure for hard irons, spoken 
of by Mr. Cook, was the correct thing to do, because 
if they wanted to harden their iron they could do it 
more economically by using cheaper material than by 
blowing the elements out of soft iron. He did not 
consider it good practice to make iron hard with the 
blowing engine. Mr. Cook had spoken of the Machiel 
cupola with a receiver. This was an exceptional 
cupola, and he did not know anyone besides Mr. Cook 
who was using it. It might be all right as far as the 
receiver was concerned, but he was afraid that in that 
cupola Mr. Cook did not get the height required for 
utilising the escaping gases and the heat from the 
charge by having the receiver inside the cupola. 
With regard to receiver outside the shop, he was 
opposed to it altogether on account of the cost of 
upkeep, As to buying water in coke, analyses would 
show whether or not the sinking was due to contained 
moisture. He had the analysis of coke in which the 
moisture was only 0.42 per cent. The physical tests 
must be taken into consideration along with the 
chemical tests, or their estimate of the quality of the 
coke would be altogether wrong. A coke might be 
excellent to its chemical analysis, also excellent 
with regard to density, but density and volume 
in coke were two totallly different things, be- 
cause if they got a dense coke with a large volume, 
this meant a large pore-space and thin walls between 
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the air-cells. Now, though this coke might be in a 
sense a strong coke, the walls between the air-cells 
would be found not strong enough to stand the crush- 
ing weight of the charges of iron as they descended 
from the charging door to the melting-zone, and the 
result would be that when the coke reached the melt- 
ing zone it would not be a solid material able to re- 
sist the pressure of the blast, but would be in such a 
crushed state that a portion would be blown away. 
Therefore, it was not essential, neither was it 
economy to buy or use coke by volume or by measure. 
If it were bought by weight, then let it be used by 
weight. As to the volume of air, his practice was to 
estimate it by the revolutions of the blowers, and then, 
taking the temperature of the atmosphere, correct the 
calculation to the volume at normal _at- 
mospheric temperature, which he took as 65 deg., 
the thermometer being kept near the blowing engine. 
Mr. Buchanan spoke of lowering the blast pressure, 
but if they lowered it too much they could not get the 
oxygen to the centre of the cupola. With a 30-in. 
cupola, to get the air into the centre it was necessary 
to have a pressure of 13 in. of water. On the other 
hand if they had the pressure too high, especially 
with a low quality of coke, then a large quantity was 
blown away, but it was not economy to use a low 
pressure for the sake of being able te use a poor coke. 

On the motion of Mr. Morgan, seconded by Mr. 
Cook, a hearty vote of thanks was given to Mr. Pem 
berton for his Paper. 


Discussion at Newcastle-on-Tyne Branch, 


Mr. Farcrave asked whether Mr. Pemberton found 
that, in using an excess of limestone in the cupola, it 
always attacked the silicon in the lining in preference 
to the silicon in the iron. He also would like to 
know what Mr. Pemberton found, in testing the coke 
by means of water as shown by him, if the coke 
happened to be very wet at the time. 

Mr. Pavwin said that Mr. Pemberton seemed to 
work with a very low blast pressure, and he could 
not understand how he got that low blast into the 
centre. He supposed Mr. Pemberton would be deal- 
ing with a melting zone of about 30 inches; for that 
size cupola he (Mr, Paulin) had generally seen a pres- 
sure varying from 12 ozs. to nearly 16 ozs. used, which 
was more like twice the pressure given in the paper. 

Mr. Weir said that, in regard to the two rows of 
tuyeres mentioned, some foundry owners adopted the 
German principle of a spiral tuyere, which was very 
good in some instances but was detrimental to the 
quality of the iron produced. It was a debatable 
question; every foundryman had his own method and 
his own ways with regard to tuyeres. He would like 
to know whether Mr. Pemberton preferred the method 
of the double tuyeres in his cupola, and what would be 
the result if he had to get down perhaps 70 tons or 
100 tons of metal; at the end of the day, what would 
his furnace be like ? ‘ 

Mr. Henperson asked whether Mr. Pemberton had 
had any experience of retort coke, and if he could 
recommend it in preference to beehive coke? He would 
like to know whether Mr. Pemberton considered it 
would be beneficial to have the coke carrying about 
10 per cent, of moisture in it, and also his opinion 
as to the comparative values of fluorspar and limestone 
as a flux, from the point of economy; also whether the 
fluorspar was better for the iron in carrying away some 
of the oxides and other impurities. Then, with re- 
gard to the eating out of the furnace, what was the 
action of the blast with regard to that. Mr. Pem- 
berton had spoken about the blast having a tendency 
on entering the cupola just to creep away up the 
sides. They had had a discussion recently. and it 
seemed, from that discussion, that the members had 
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pretty well concluded that the blast, instead of creep- 
ing away up the sides, actually went right to the 
other side. The question had sometimes been raised 
of having the tuyere narrowed as it entered the fur- 
nace for the puropse of increasing the pressure and 
carrying the blast right into the centre of the cupola. 
He supposed Mr. West’s introduction of the blast into 
the centre instead of the side was with the idea of 
getting the air right into the middle of the furnace, 
but he, Mr. Henderson, would suggest that air being 
very elastic, as soon as it entered the furnace would 
quickly equalise itself in the way of pressure wherever 
there was a space in between the coke, and not only 
that, but it would go right to the other side and eat 
out the lining opposite the side at which it entered. 

Mr. Gatton asked what Mr. Pemberton meant by 
taking 20 to 30 per cent. more of one coke than 
another, whether this was by weight or by bulk. He 
had always held the impression that if you weighed 
your coke you could not get far wrong in the melt- 
ing. With regard to the limestone eating away the 
lining, he had seen a cupola more burnt out where 
there had been no limestone used than he had at any 
other time. He was of the opinion that the blast 
was a very great factor in burning out the lining of a 
cupola. He had seen cupolas worked with gas-coke, 
but this was very poor practice, and they had very 
hard work to get any good metal. He was quite 
of Mr. Pemberton’s opinion that if coke cost one-third 
more for the best than it did for the worst, the more 
expensive coke was cheaper in the end. With regard 
to the tuyere area, he was of the opinion that the 
area of the tuyeres ought not to be less than oune- 
quarter of the area of the cupola at the melting zone. 
He would even go a little further than that. He had 
a small cupola, 27 ins. at the melting zone, and he 
did not know whether it was the cupola-man’s fault or 
not at the time, but they could not get any more than 
25 ewt. an hour out of that cupola. They were then 
running with two tuyeres, one on each side of the 
cupola, direct in. He tried increasing the tuyere area 
to 25 per cent., the result being -that, instead of 
25 ewts. per hour, they got 2 tons 5 ewts., with about 
33 per cent. less coke burnt. 

Mr. Marruews referred to the cupola charged with 
the coke right up the centre. He had heard of a 
foundry in that district adopting the practice, and the 
man in charge said it was very satisfactory. He 
would like to know whether Mr. Pemberton would re- 
commend blowers rather than fans. 

The Crarrman said that Mr. Pemberton’s remarks 
on coke had appealed to him in view of the amount 
that was wasted by grit and the burning of carbon 
monoxide at the upper portion of the cupola. He 
would like to ask Mr. Pemberton what was his opinion 
as to the height from the tuyere to the charging door, 
and what influence that had on efficient working; 
whether the extra height from the tuyere to the 
charging hole would tend to economy by heating up 
the mass, or whether it would tend to the production 
of CO, and consequently a loss in heat. It was a 
very common practice to contract the cupola above 
the charging door, and so increase the resistance of 
the large volume of gases which were passing up the 
cupola. His own opinion (the Chairman’s) was that the 
cupola should not be contracted, but should be carried 
to a decent height above the charging door, Mr. 
Pemberton’s low pressures might have something to 
do with the reduced cutting action on the lining of his 
cupola. With high pressures and cupolas of compara- 
tively small diameter—he took it the larger the 
diameter of the cupola the higher the blast pressure 
necessary to reach the centre and to rise through the 
burden of the cupola—but with small cupolas and high 
air pressure, there would be considerable danger of 
heavy cutting action above the tuyeres on the opposite 
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side of the furnace. In regard to the question of wet 
and dry coke which had been raised, some foundries 
advocated keeping coke absolutely dry, but this de- 
pended very much upon the cupola. If the heiyht 
from the tuyeres to the charging door was low, then 
dry coke should be used. If, on the other hand, the 
height was excessive, it was quite possible that wet 
coke would be an advantage because it tended to lower 
the point at which the coke became incandescent and 
concentrated the melting zone into its proper place. 
With an excessively high cupola and dry coke, the’ 
chances were the melting zone became too high. The 
coke consumptions mentioned by Mr. Pemberton 
showed that the practice which was adopted in the 
management of his cupola could not be very far 
wrong, and the low and efficient working that had 
been shown warranted their giving very consider- 
able attention to his remarks. 

Mr. .PemBerRTON, in his reply, said that there was 
more silicon in the firebrick than there was in the 
iron, and,. therefore, the limestone would attack that 
which it was easiest to get at; it would attack the 
silicon in the firebrick before it would attack the 
silicon in the iron. As regards applying the water 
test to wet coke, if one had a wagon-load of coke which 
had come through a thunderstorm, then it would be 
advisable not to put that directly into the water, but 
to dry it before making the test. The water test 
was simply a practical test, and should be used in 
conjunction with the chemical test. Sometimes a coke 
would give an excellent chemical analysis, but, on 
being put to the water test, would be found to be of 
very little use in the cupola. On the question of the 
low pressure, he had been dealing in his paper with 
cupolas of 30 ins. internal diameter, and he wished 
to make it quite clear that those blast pressures were 
proportionate for all cupolas up to 50 ins. in diameter. 
He did not recommend the centre blast except for 
one thing, that was when they were just on the 
verge of the capacity of a 50-in. cupola; rather than 
put down an extra cupola, two smaller ones, say of 
30 in., it was advisable then to attempt the centre 
blast. A queston had .been asked about two rows of 
tuyeres versus the spiral tuyere. Unfortunately, he 
had not come across the spiral tuyere in this country, 
but he had seen some of the French tuyeres, and he 
had seen one which was supposed to be one of the 
best French cupolas existing at that time. It was 
supposed to take off the gases from the top of the 
cupola and heat them up in the bottom; that was 
taking off the CO on the top and converting it to 
CO, at the bottom. He did not think very much of 
it, because it was not necessary to have CO on the 
top of the cupola; that should all be consumed at 
the bottom. He would advocate the double row of 
tuyeres, for the simple reason that the first air that 
struck the carbon formed CO. The air coming in 
at the second row of tuyeres converted the CO into 
COs, thus giving a complete combustion of the fuel, 
and there was no flame at the charging door. If the 
CO was not converted into CUs down in the melting 
wzome, then it would pass up the cupola to the top 
of the charging door, when the air would come in 
contact with it and a blue flame would be seen. He 
would have about 16 ins. between the two rows of 
tuyeres. As to retort coke, he did not see that bee- 
hive coke could be beaten for good and efficient work- 
ing, but excellent retort coke could now be obtained 
and makers deserved credit for trying to make retort 
coke suitable for foundry purposes. In many cases 
retort coke would be found to give excellent results, 
With regard to wet and dry coke, he did not think 
it was advisable to put moisture into the cupola at 
all, as a certain amount of heat was required to absorb 
it. He would not advocate charging coke in the 
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centre of the cupola and having the iron all round, 
for the reason that the iron would come down some- 
what red hot, or partially melted, and there would be 
a tendency to blow a lot of iron from the cupola. 
The question of blowers versus fans was a paper in 
itself; he used both. The height of the cupola to 
the charging door was 16 ft. 6 in., which was prob- 
ably exceptionally high. In regard to waste heat, it 
was possible to walk on top of the cupola he had been 
using, so there was no heat getting from the top, all 
being utilised on the material. As regards the air 
pressure and the cutting action, by using the low- 
pressure blast the cupola was not cut out so much as 
it would be by using a high-pressure blast, but it was 
necessary to put the air into the cupola at a sufficient 
pressure to enable it to reach the material. 

Mr. Smita asked what a cupola of 42 ins, in 
diameter, with two rows of tuyeres, should melt. 

Mr. Pemberton said about 7 tons. IJn-answer to a 
further question he said that better results were ob- 
tained from the two rows of tuyeres than from one 
row, as far as melting was concerned. 

Mr. Situ said he had a furnace exactly 42 ins. 
in diameter, with one row of tuyeres, and it melted 
about 74 tons an hour. He had been very much 
interested in the paper, but, as far as cupolas were 
concerned, he sometimes thought that foundrymen 
were getting too high notions. They had patent 
cupolas coming on to the market for which £250 and 
£300 were asked. He had built a furnace for less 
than £50 that served his purpose well, and was giving 
good results. 

Mr. WEIR, in moving a vote of thanks to Mr, Pem- 
berton for his Paper, said he agreed to a large extent 
with what Mr. Smith had said; but they had seven 
furnaces of the old-fashioned type in use, and the 
results obtained were far above those given by Mr. 
Pemberton. 

The vote of thanks was unanimously passed. 








Corresponde nce. 


Core Sand for Motor Cylinders, 
Tu the Editor of the 


Sir,—Regarding to the oil-sand mixture given on 
page 308 of your last issue, to do away with venting, 
I should be very much surprised if it proved success- 
ful under the conditions of practice, The cohesive- 
ness of Birkdale sand is so small that any attempt at 
making the very intricate cores required in motor-cat 
cylinders would be disastrous. It is a good mixture 
where there is a clear draft, but under the system 
of making core boxes at present adopted, the core 
maker would be unable to produce a sound core. For 
instance, the shell core requiring supports on account 
of the metal completely surrounding the core, would 
very easily be fractured on account of the draft of 
box. For this class of sand mixture to be successful, 
the core boxes would have to be made in sections, so 
that each part would draw clear away from the core; 
this would give the core-maker a better chance of 
having his core sound. The cores are hard enough 
when dry, but the least jar or touch in the wet state 
will spoil a core very easily. As motor-car cylinders 
can be classed as small castings, a cheaper binder can 
be used with this Birkdale sand with better effect, 
because the risk of not having the oil thoroughly 
dried out is done away with, and the sand absorbs 
instead of giving off gases. But in all cases the core 
boxes would have to be made after the manner 
quoted. Yours, ete., 


Founpry Trape Journan. 


J. Peers. 
D 
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‘“F.T.J.’’ Bookshelf. 


Traite Pratique de Fonderie. 
By A. Lelong and E. Mairy. Paris: 


1 ( Ch. Béranger, 
15, Rue des Saints-Péres. 


French foundry literature has just been augmented 
by a very comprehensive treatise, in two volumes, 
covering grey-iron castings, malleable iron castings, 
steel castings, and copper and the non-ferrous alloys. 
The authors are men of considerable technical quali- 
fications, and are both members of the Société des 
Ingénieurs Civils de France; accordingly the prac- 
tical and scientific sides alike of the subjects are well 
treated. As an introduction to the actual foundry 
chapters, the production of pig-iron is briefly con- 
sidered. The authors then take up the general sub- 
ject of the principal materials necessary for the 
founding of iron. Under this heading are considered 
iron and its properties and varieties, the constituents 
of the metal and their influence, and coke and its 
properties. The laboratory comes next under survey, 
and its equipment and processes are discussed to 
some length, including the subject of photomicro- 
graphy. Coming to the melting and pouring of iron, 
the crucible furnace is first considered, and the con- 
struction of furnaces according to a number of 
different European systems is described and _ illus- 
trated. Reverberatory furnaces of English, Ameri- 
can and German types are next considered, and the 
reactions during melting discussed, after which the 
cupola comes in for treatment. This subject 
naturally, is dealt with to greater length than 
is the case with the other melting systems. The 
general principles are first outlined and then the 
quantities of air required for proper melting are 
considered and calculated; the form and position of 
tuyeres, the shape of the cupola’s interior and the 
general construction of the furnace are also dis- 
cussed. Brief attention is also given to cupola re- 
ceivers and dust-catching apparatus; and the authors 
then pass on to the questions of blowers, the blast- 
pipe systems for cupola work, charging apparatus, 
pig-and scrap-breaking and weighing, apparatus, 
ladles, and other accessories to cupola working. We 
may say here that the treatment of cupola construc- 
tion appears somewhat meagre, though much valuable 
information is given in the succeeding chapter, which 
deals with cupola working. Under the title of 
‘‘ Specifications, Mixing and Analysis of Irons,’’ a 
number of mixtures (with analyses) are given to 
meet particular requirements; and in this connec- 
tion it is interesting to note that Scotch and English 
irons are frequently included in the mixtures. In 
this chapter the testing of iron and the different 
apparatus therefor are included. Materials em- 
polyed for making the moulds and cores are next 
dealt with, and various sands and mixtures are dis- 
cussed as regards both their chemical and physical 
characteristics; while the apparatus for the pre- 
paration and handling of sands for moulds and cores 
form the subject of a separate chapter, in which 
typical installations of sand preparing plant are 
depicted. Coming next to the general accessories of 
foundry work, the authors discuss in turn cranes, 
hoists, and cables, hydraulic power and compressed- 
air installations; and following is a chapter dealing 
with the tools, flasks, and numerous smaller appliances 
in the foundry. A good deal of useful information is 
here embodied regarding the sizes and arrangement 
of moulding flasks. The latter half of the volume is 
devoted to moulding proper, and the appliances and 


apparatus used, a good portion dealing with various 
moulding machines, Coming now to the second 
volume we find the subject of moulding further 
elaborated on, the operations for a number of specific 
pieces of work being described and illustrated. Core- 
making in its different aspects is well discussed, and 
a vaniety of mechanical core-making machines are 
described, in addition to different forms of core- and 
mould-drying ovens and apparatus. Discussing the 
pouring of moulds, the authors enter into the cal- 
culation of pressure in the mould and give a num- 
ber of examples; they also deal with the calculation 
of the weights of castings of different shapes. The 
cleaning, dressing, and examination of castings, and 
the apparatus for this work occupy over 40 pages, 
and brief attention is given to the separation of iron 
from foundry refuse. After discussing to some 
length the different defects which occur in iron cast- 
ings, and various methods of repairing them, a 
general treatise on the installation and organisation 
of foundries closes the portion of this work dealing 
with grey cast iron. Part II. takes as its subject 
malleable cast iron, and in the course of about 30 
pages the authors give a full and careful survey of the 
process and its requirements, discussing the proper- 
ties of the metal, its composition and manufacture, 
the furnace (this somewhat briefly), and the anneal- 
ing ovens and pots. This subject might, perhaps, 
have been treated much more fully, for although the 
foregoing section on grey cast-iron covers a good 
deal that would have to be included) in a separate 
volume on malleable cast iron, the subject is one 
necessitating considerable attention to details which 
are peculiar to malleable work. Part III. of the 
book deals with steel, and in the opening chapter 
the authors give a full and careful survey of the 
properties and varieties of steel castings. The cruci- 
ble process, so far as the apparatus goes, receives 
but scant consideration, though the Siemens regenera- 
tive gas-fired crucible furnace is described and illus- 
trated. The Bessemer process and its modifications 
figure more prominently, the authors giving a care- 
ful survey of the process and practice of producing 
this class of steel. As regards open-hearth steel pro- 
duction, this subject, while dealt with carefully, is 
rather too briefly treated, in view of its importance 
and special features; the construction of the furnace, 
the regenerators, gas producers, etc., is described, 
but only in brief. The authors then pass on to the 
electric furnace, discussing its advantages, the nature 
of its products, classes of furnaces, ete. The Gin 
furnace is given as a typical resistance furnace, 
and the principles upon which the Kjellin and 
Roechling-Rodenhauser induction furnaces are con- 
structed are briefly discussed. The arc furnaces de- 
scribed include the Héroult, Stassano, and Girod, 
the construction and operation being outlined. This 
section, however, is only an outline survey of the 
subject of electric-furnace steel. A brief chapter 
on the actual founding of steel, including methods of 
moulding, sands, pouring, etc., closes this part of 
the book. The authors then discuss, in Part IV., 
copper and the non-ferrous alloys. Here in the 
space-of about 70 pages they have managed to con- 
dense a mass of information on alloys, their produc- 
tion and methods of casting, as well as describing 
several modern furnaces and giving an outline of 
a typical foundry lay-out. Taken as a whole, these 
two volumes form an extremely valuable survey of 
foundry practice. The specialist in any one branch 





would do well to supplement them by works dealing 
with such special subjects, but for every branch there 
is much in the books before us that will be well 
appreciated. 


The Principles of Ironfounding. 

By A. Humboldt Sexton, FJI.C., F.C.S., and John 
S. G. Primrose, A.G.T.C., A..M.M. London: The 
Technical Publishing Company, Limited, 55 and 56, 
Chancery Lane, W.U. 

The scientific side of foundry work has been brought 
well to the front of late years, and at last it is 
becoming realised by all connected with the trade 
that the principles upon which the melting and cast- 
ing of metals is based must be the founder’s constant 
study. The general practical treatise on foundry 
operations serves a very useful purpose, but covers 
enly half the subject; and some modern foundry 
text-books, accordingly, embrace both. In the book 
before us the principles upon which good practice is 
based are the chief considerations, although brief 
instructions on general practical procedure also find 
space. The properties of pig-iron, the classification 
of the metal, the phenomena of solidification, «und 
the fuel used in cupola work, are in turn discussed, 
and in this section foundry metallography figures 
conspicuously. The authors then deal, somewhat 
from the theoretical standpoint, with the different 
subjects connected with cupola operations. Air fur- 
naces are next briefly considered, followed by a 
fairly full general outline of the principles of pattern- 
making, moulding, core-making, core-drying, etc. 
Chill castings and malleable cast-iron also come 
in for brief treatment. A good deal of useful in- 
formation is embodied in chapters on, respectively, 
defects in cast-iron and the testing of cast-iron, 
while an appendix tabulates a number of useful 
notes and data. There is much in the book that may 
strike the advanced foundryman as somewhat 
elementary; but this is perhaps essential, since many 
sides of the subject can necessarily be treated only 
in outline in a work discussing principles rather than 
details of practice. There is much of considerable 
value contained, though the general style, tinged 
as it is with the colour of the technical class-room, 
suggests rather an engineering student’s handbook 
than a practical foundryman’s scientific text-book. 








Queries and Replies. 


Renovating Foundry Sand. 

There is a substance which has recently been placed 
on the market by a firm of foundry specialities of 
Manchester, used for renovating spent foundry sand. 
It is said to be very successful in all kinds of mould- 
ing, the waste sand being rendered capable of use 
over and over again, and it is also claimed to save 
about 50 per cent. of the cost of new sand used, plus 
other advantages. I should be pleased to hear if 
any of your readers have had experience with this 
renovator and with what success.—‘‘ Enquirer.” 


Core Mixture for Valves. 


In the manufacture of brass castings (plumbers’ 
goods and steam valves) the writer experiences 
trouble in making the thousands of small cores re- 
quired for cocks of various shapes. He has made 
many experiments in endeavouring to find a suitable 
liquid for these small cores, but without success. 
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Have any of your readers had experience in this 
matter, and can they advise what to use?” 
“R. W.,” Germany. 


Difficulties with Malleable Iron Castings. 

Reply.—Regarding the query of ‘‘ Constant Reader ” 
in your April issue, respecting malleable cast-iron 
wheels with arms, a similar case came under the 
writer’s notice very recently, but instead of a double 
process of annealing, as stated, the castings had to be 
made three times to get sound castings. The order was 
for six, and the castings were made in one day. After 
leaving the sorting shop, apparently sound, they were 
annealed, but after annealing every wheel was found 
to have fractured close to the hub or boss, Another 
attempt was made; this time each arm had a small 
bracket cast on, this bracket being used as a trying 
piece from the arm to the boss, and asit was impos- 
sible to say which arm would fracture, there had to 
be one on each arm. After the annealing of the second 
series, the fracture occurred in the middle of the arm ; 
the brackets had prevented the fracture close to the 
boss, but by adding bulk to the boss had caused the 
fracture to occur as stated. The third series had no 
brackets cast on, but after the pattern had been drawn, 
by the aid of the tool, sand was taken out of each 
arm, and smoothed down, thus strengthening the 
arms and all parts being more equal. These turned 
out sound. The idea of saving weight, as in the case 
quoted, often leads to bad results, if the fracture 
does not reveal itself when the casting leaves the 
sand, it is very often the case that it does after 
annealing, through the unequal contraction and ex- 
pansion. When the time is totalled up as in this case, 
say, one day moulding, one day to pass through sort- 
ing shop, and six days annealing, three times over, 
the delay in delivery is easily accounted for. As re- 
gards a double process of annealing, the writer has 
never heard of it, this merely being an excuse to 
gain time.—J. Peers. 


Power for Fettling Shop Driving. 

Reply.—As apparently both this and the succeed- 
ing question (appearing in your issue of last 
month) in regard to hghting emanate from the 
same source, it appears to me that electricity would 
be more economical than either shaft or cable drives, 
while, if properly arranged, the total loss of energy 
between points of origin and use would probably be 
much less. By using separate motors for each 
machine, or group of machines, in constant work, 
it is possible to keep the current consumed to the 
lowest point, while with dustproof motors there 
would be practically no trouble from dust. In re- 
gard to long shaft transmission drives, stout shaft- 
ing, with a sufficient number of bearings, would be 
necessary, and, unless carefully aligned, would in- 
volve much loss of energy from point to point. 
Beyond this, the oiling and keeping clean of the 
bearings is somewhat of a nuisance in a foundry, 
because it is not easy to avoid a large amount of 
sand rising while pouring is taking place, which 
dust, being fine, works into every place where a 
lodgment can be found. Cable drives would too 
often be found difficult because of the trouble in 
splicing, while probably there would be a large 
amount of slip unless very carefully and well-designed 
pulleys were used. Even then, however, there would 
be the drag of the bearer pulleys, which would have 
to carry both forward and backward halves of the 
rope, and steel wire rope capable of transmitting 
20-25 h.p. at a moderate speed is not exactly light 
when run on the flat. Electricity would no doubt 
give the best all-round results, and this I should 
personally select where possible-—Wattrer J. May. 
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Inventions, 


Applications tor Patents. 


An asterisk indicates that a complete specification accompanies 
the application, Wheninventions are comimunicateu the names 
of the communicators are in brackets, 


8,882.*Furnace doors. (Knox Pressed and Welded 
Company, United States). 

8,883-*Regenerative furnaces. (Knox Pressed and Welded 
Steel Company, United States). 

8,884.*Water-coolea furnace-door frames. (Knox Pressed 
and Welded Steel Company, United States). 

8,946. Puddling furnaces. F. J. Millard and R. J. Had- 
lington. 

9,986." Metailurgical furnaces. G. H. Benjamin 

10,154.* Hot-blast stoves. M. Schroeder and H. Reinhard 

10,172. Casting-machines. F. H. Alston. 

10,216.*Foundry flasks. I. R. Smith. 

10,494. Furnaces for melting metals. 

10,882.*Production of ductile iron. 
Tistechenko. 

10,963.*Vacuum casting-devices. 
Company, United States.) 

11,080. Incorporating materials or metals with steel and 

alloys of steel. E. H. H. Gordon and R. J. W. 

Brown. 

Manufacture of steel and alloys. E. H. 

Gordon and R. J. W. Brown. 

11,118. Moulds for the casting of copper, brass, iron, 
steel, etc. J. A. Davies. 

11,124.*Grinding machines. Churchill Machine 
Company, Limited, 8. H. March, and 
Asbridge. 

11,186. Tube-casting moulds. J. Hayes. 

11,340.*Casting pipes in rotating moulds and apparatus 
therefor. J. Orten-Béving and H. J. Molinder 

11,488. Electric furnaces. C. Dellwik. 

11,526. Finishing sand and other moulds for 
purposes. William Mills, Limited, 
Mills. 

11,735. Production of black heart malleable iron castings 
direct from the cupola. 8S. Coleman. 


Steel 


F. J. Clinch-Jones. 
H. Plauson and G. 


(Ransom 


& Randolph 


11,081. H. 


Tool 
_. 


casting 


and W. 


Abstracts of British Patent Specifications recently 
accepted, 


25,915 (1911). Refining of lron and Steel. 
Hiorth, 13, Josefine Gate, Kristiania, Norway.—The 
melt produced in the usual way is first dephosphorized 
for instance by adding ore or by blowing. The phos- 
phorus is thereby driven into the slag so that the con- 
tents of phosphorus in the iron will be reduced for in- 
stance from 0.06 or more down to 0.008 per cent. The 
iron thus obtained, and which is practically free of 
phosphorus is now poured into a ladle or similar re- 
ceptacle, either completely, or, so that a small quantity 
of iron remains in the furnace together with the phos- 
phorus containing slag. If all the iron is poured off 
a small quantity of cheap iron is poured from a cupola 
furnace or the like into the furnace. The charge in the 
furnace which now, therefore, consists of some iron to- 
gether with phosphorus-containing slag is then treated 
with carbon, so that the phosphorus is reduced off and 
taken up in the molten metal below. The small quan- 
tity of iron rich in phosphorus that may have been ob 
tained in this manner, is a valuable product which may 
for instance be used in the basic Bessemer process. This 
iron is poured off whereupon the iron obtained by the 
above mentioned dephosphorization process, and which 
is free of phosphorus, is poured back from the ladle 
(or other receptacle) into the furnace. Additions or 
special treatments that may be desired, may be carried 
out whilst the iron is in the ladle. The treatment of 
the iron poured into the furnace, and which is free of 
phosphorus may then be completed and the iron freed 
from gases under the action of the slag that is free of 
phosphorus, and which may afterwards be used again 
with a fresh charge, and so on. 


K. A. F. 
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26,418 (1911). Apparatus for Breaking Pig-Iron. 
The Enterprise Manutacturing Company, Pennsyivania, 
U.S.A. Fig. 1 is a side view of the apparatus partly in 
section; kig. 2 is a plan partly in section with the 
floor removed; Fig. 3 is an end view looking in the 
direction of the arrow a, Fig. 1: and Fig. 4 is an 
end view looking in the direction of the arrow }, Fig. 1. 
| is the frame of the improved pig breaker and mounted 
in bearings in this frame is a shaft 2, on which is 
mounted the breaker wheel 3. This breaker wheel 
has a series of teeth 4. The front of each tooth is on 
a radial line with the centre of, the shaft, while the 
hack of the tooth gradually tapers off to the base 
of the next tooth. It is preferable to mount a steel 
plate 5 on the face of each tooth and to secure the 
plates to the teeth by bolts 6, as clearly shown in Fig. 
i. The wheel 3 is rotated at such a speed that it 
strikes a blow, and by making the striking faces of 
the teeth of hard metal, the teeth have sufficient body 
to resist any such blow. On the shaft is a toothed 
wheel 7, which gears, with a pinion 8 on a 
shaft 9, and on this shaft is a _ toothed 
wheel 10, which gears with a pinion 11 on a shaft 12 
of an electric motor 13. Mounted on the frame 1 is 
a feed box 14 having a passage 15. This passage is 


directly above the wheel 3, and the pig is fed into 


FIG. 3. MOE 





Apparatus for Breaking Pig-Iron. 


this passage end on, so that a portion of the pig will 
project into the path of the teeth 4 of the wheel, and 
will be broken off by the action of the wheel. Under 
ordinary conditions the wheel would break the pig 
and throw it with considerable force, and, in order to 
absorb the shock and thus prevent the broken pig 
doing damage and to deflect its movement, a toothe 
wheel 16 is provided, which is mounted on a shaft 17 
mounted in bearings of a suitable framework; the 
teeth 18 of this wheel are made &s clearly shown in 
Fig. 1, being rounded and curved, and arranged tan- 
gentially so that when the piece of pig is broken off 
it will strike the wheel below the centre of the shaft 
17, causing it to turn by its impact, but as the 
wheel is frictionally mounted it simply moves so as to 
cushion the blow, and the piece of pig drops on to 
the inclined chute 19. In order to regulate the friction 
upon the wheel 16, it is preferable to mount a band 
wheel 20 on the shaft 17 and pass a band 21 around 
the wheel, the band being secured to a fixed point at 22 
and attached to a lever 23 pivoted at 24.. From the 
end of this lever are suspended adjustable weights 25 
so that by adjusting the weights the proper amount 
of friction can be given to the wheel, so that it will 
only turn sufficiently to take up the shock caused by the 
striking of the broken pig against the wheel. 





= 





Tue “ Wilson Premium” for the best Paper read be- 
fore the Crystal Palace Engineering Society (affiliated 
to the Society of Engineers, Incorporated), during the 
present session, has been awarded by the Council to 
Mr. E. C. Coke, for his Paper on ‘“‘ The Electrification 
ef the L.B. & 8.C. Railway.” 
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Trade Talk. 


THe CENTRAL ENGINEERING Company, 
being wound up voluntarily. 

CONSIDERABLE damage was caused by a fire at the 
engineering works of Messrs. Deas & Company, Sydney 
Street, Glasgow, on April 26. 

Tue third May lecture of the Institute of Metals was 
delivered by Sir J. A. Ewing, who took as his subject 
the inner structure of simple metals. 

Batemans’ Macnutne Toon Company, LiMIreD, is 
being wound up voluntarily, with Mr. H. D. Leather, 
10, Kast Parade, Leeds, as liquidator. 

A FIRE, which caused heavy damage, occurred at the 
North-Eastern Foundry of Mr. Charles W. Taylor, in 
Laygate Street, South Shields, recently. 

Tue Hanway Encrneertnc Works, Luwitep, are being 
wound up voluntarily, with Mr, P. W ickenden, 8 and 9, 
Martin’s Lane, London, E.C., as liquidator. 

Tue RvupKIN Exorezame Company, Lite, is being 
wound up voluntarily, with Mr. D. Sibbald. Smiths wan. 
Chambers, Market Place, Derby, as liquidator. 

Tue works and plant of the Scunthorpe Foundry Com- 
pany, of eg Lincs., were recently sold by public 
auction to Mr. G. W. Miller, manager of the works, for 
£2,560. 

Tue Swirr Macutne anp Gear Company, Linitep, of 
Clayton West, near Huddersfield, have changed their 
name to the Clayton West Machine and Gear Company, 
Limited. 

Tue Srassano Evectro Street AND FURNACE 
LIMITED, is being wound up voluntarily. Mr. 
4, Sotheby Road, Highbury, has been 
liquidator. 

Tue estates of H. J. Miller & Company, engineers, 
Glasgow, and Hugh John Miller, the sole partner, 
were sequestrated on April 20 by the Sheriff of Lanark 
shire, at Glasgow. 

Lovertwce, Limirep, 
appointed Messrs. H. M. 
Street, Glasgow, as their 
West of Scotland. 

AccoRDING to an application made to the local authori- 
ties, Hall, Russell & Company, Limited, are proposing to 
establish a new iron foundry at St. Clement Street and 
Wellington Street, Aberdeen. 

MACFARLANE, StrRaNG & Company, Limitep, of the 
Lochburn Ironworks, Glasgow, have received an order 
from the Glasgow Corporation Water Department for 
3,300 tons of 36-in. cast-iron water pipes. 

Tuomas Smith & Company, Limitep, ironfounders, 
of Emmett Street Foundry, Poplar, London, E., have 
recently added a new branch to their business, viz., 
that of scrap iron and metal merchants. 

Witsons & Marnresons, Limirep, of the 
Works, Canal Road, and Scotch Foundry, 
Leeds, have appointed Mr. W. C. Bryant, 42, 
Street, Birmingham, as their Midland agent. 

Messrs. D. Bramuaut and G. H, Robinson, carrying 
on business at mechanical engineers, at Coronation 
Road, Blundellsands, near Liverpool, under the style 
of Bramhall & Robinson, have dissolved partnership. 


Tue business belonging to the late Mr. W. L. Turnbull, 
who traded under the style of John Turnbull, jun., & 
Sons, Canal Basin Foundry, Dobbie’s Loan, Glasgow, 
has been sold to Mr. Campbell Turnbull, of Glasgow. 


Tue steel foundry premises of the British Westing 
house Electric and Manufacturing Company, Limited, 
are now being utilised for other manufacturing purposes. 
The plant was recently sold at a loss of £36,719 lis. 3d. 


LimiTeD, is 


ComPANy, 
A. Hobbs, 
appointed 


engineers, Docks, Cardiff, have 
Lang & Company, 342, Argyle 
agents for Glasgow and the 


Carlton 
Armley, 
Main 


Tue partn¢rship heretofore subsisting between Messrs. 


J. Wall and R. D. Laycock, carrying on business as 
engineers, at 6 and 8, Fairhurst Street, Liverpool, under 
the style of James Wall & Company, has been dissolved. 

A FrRE broke out on May 17. involving premises 
in Ludgate Hill and St. Paul’s Square, 


partly occupied by Mr. W. Thompson, 


Birmingham, 
brassfounder. 





The frontages of the works were saved, but the interior 
was gutted. 

THE partnership hitherto carried on by A. Wragg, R. 
Wragg, H. Wragg, and S. Wragg, under the style of 
E. Wragg & Sons, at Church Gresley, Derby, as en- 
gineers and ironfounders, has been dissolved so far as 
regards Mr. S. Wragg. 


Notice is given that an order was made on April 30 
\ast, restoring the letters patent granted to A.. Musker, 
W. C. Mitchell, and B. W. Head for an invention for 
‘* Improvements in ingot or casting extracting apparatus,” 
numbered 9,312 of 1906. 

THe Arc Works ENGINEERING Society held their 
fifth annual conversazione on Friday, May 3. The en- 
tertainment took place in the Arc Works Club House, 
Writtle Road, Chelmsford, and there was a large at- 
tendance of members and their friends. 

Mr. GrawamMstey, of Newcastle, has just purchased 
the Pensher Foundry, belonging to the Pensher Foun- 
dry Company, Fence Houses, Co. Durham, for about 
£1,300. The property was recently put up for sale by 
public auction, and was withdrawn. 

Stewarts & Luoyp’s, Limitrep, are reported to have 
acquired a large area of ground at Mossend, Lanarkshire, 
where they intend to erect the necessary buildings and 
lay down extensive plant for the manufacture of drawn 
steel tubes. The site of the new works adioins the main 
line of the Caledonian Railway. 

THe Wipnes Founpry Company, LimitTep, have 
secured a contract for the supply and erection over the 
River Quarahim of a railway bridge, composed of 19 
trussed girder through steel spans of 33.73 metres each, 
and 18 pairs of steel cylinders with concrete filling. 
The total weight of the bridge complete is about 2,500 
cons, 

A WORKING arrangement has been entered into be- 
tween the Primus Patents Company and the Falcon 
Ironworks, Limited, Oldham, whereby all their speciali- 
ties will, in the future, be manufactured at Oldham. 
The plant at Trafford Park has, therfore, been removed 
to Oldham, where all communications are to be sent in 
future. 

Tue partnership heretofore subsisting between Messrs. 
H. B. Watson, J. S. Watson, E. T. White, and R. 
Christie, carrying on business as founders, at Walker 
Gate, near Neweastle-upon-Tyne, under the style of 
Henry Watson & Sons’ Iron Foundry, has been dis- 
solved, so far as concerns Mr. E. T. White and Mr. R. 
Christie 

Wuart is considered to be the largest weighbridge 
in Scotland has just been laid down at the Parkhead 
Forge, Glasgow, of William Beardmore & Company, 
Limited, to cope with the great increase in the weight 
of armour plates, naval guns, and general ordnance. 
The weighbridge was specially designed by W. & T. 
Avery, Limited. 

Wma. Cooxze & Company, Limitep, of Sheffield, have 
formed an Australian branch, under the style of Wm. 
Cooke & Company (Australia), Limited, with a capital 
of £10,000. Messrs Horrocks, Roxburgh Pty., Limited, 
Sheffield House, Little Collins Street, Melbourne, have 
been appointed the Company’s agents for Victoria, Tas- 
mania, and South Australia. An office has been opened 
at Sydney to deal with business in New South Wales 
and Queensland. Wm. Cooke & Company (New Zea- 
land), Limited, of Auckland, will represent the Com- 
pany in New Zealand. 

Pease & Partners, Lriten. 
over, on May 1, the Tees Iron Works, Middles- 
brough, hitherto owned by Wilsons, Pease & Company, 
Limited. Messrs. Pease & Partners have also acquired 
the Normanby Ironworks, at Middlesbrough, and 
both the firm’s new undertakings will be conducted 
from the Tees Ironworks, under the joint management 
of Messrs. R- Theodore Wilson and J. Callum. The 
former has been identified with Messrs. Wilsons, Pease 
& Company for many years, and Mr. Callum has been 
successfully associated with the Normanby Ironworks 
for some time past. 

THe members of the National Light Castings Associa- 
tion, who met in Glasgow on April 26, held meetings 


of Darlington. took 
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in Larbert on April 27, on the invitation of the 
Carron Company. There was a large attendance of 
representatives from foundries throughout Great Britain 
and Ireland, and the meeting discussed various impor- 
tant phases of the light casting trade. In the after- 
noon the representatives were entertained to luncheon 
by the Carron Company, and afterwards a golf match 
took place between the Scottish and English delegates. 
In the evening the company assembled in the Larger 
Dobbie Hall, Larbert, on the invitation of the Carron 
Company, there being over 100 present. 


Tue large stern frame and rudder brackets which have 
been cast at the Darlington Forge for the new Cunarder 
‘* Aquitania,’” were removed on April 28 to Middles- 
brough by special train, for shipment to John Brown 
& Company’s shipyard, Clydebank. The main part of 
the stern frame weighed 50 tons, and with the coi- 
necting pieces, including the bridge and nosepiece and 
the propeller brackets, made a total of about 130 
tons. Two 25-ton locomotive steam cranes were 
requisitioned for lifting and adjusting the load, and a 
special North-Easter 54-ton trolley wagon was used for 
the main section. Both sets of rails had to be kept 
clear during the course of the journey, and it was —_ 
with difficulty that the load was adjusted to enable it 
to clear some of the bridges. 


Tue regulations made by the Board of Trade under 
Part II. of the National Insurance Act of 1911 were 
issued on May 11. These regulations place in the 
hands of employers the custody of workmen’s unemploy- 
ment books issued by the Board, subiect to inspection 
by the men not more than once a month. Employers 
are to be entitled to deduct from wages half 
the value of stamps they affix to workmen’s 
books. Further, the regulations prescribe the 
procedure under which the workmen may obtain unem- 
ployed benefit from workmen’s associations and direct 
from tbe local labour exchanges, As regards courts of 
referees, it is laid down that members of the panel to 
represent employers in a district are to be appointed by 
the Board and the workmen’s panel by the workmen, 
the terms of office in each case on first appointment 
being not less than one year or more than three, but 
subsequently for three years. A court is to consist of a 
chairman, appointed by the Board, and one member from 
each of the two panels. 


Tue statement of affairs filed by H. A. Simmonds 
(trading as F. H. Simmonds), 22 and 24, New Charles 
Street, Goswell Road, and 43, Hall Street, City Road, 
London, E.C., brassfounder, shows liabilities £1,240 
5s. 4d., of which £9306 9s. are returned as e ted 
to rank for dividend, and estimated net assets £218 
19s. 2d. The public examination of the debtor was 
held on May 14 at the London Bankruptcy Court before 
Mr. Registrar Linklater. The debtor’s business was 
established by his father over fifty years ago. In March, 
1908, his brother left him -the business, which, as a 
matter of fact, was then insolvent, but he decided to 
continue the trading, having borrowed a little capital. 
This was, however, not a success, and two years ago 
he was compelled to obtain loans from professional 
moneylenders. In February last he was severely pressed 
by his creditors. and one of them then presented the 
petition on which the recognised order was made. The 
debtor attributed his failure and insolvency to his hav- 
ing taken over an insolvent business in 1908; also to 
want of capital and to loss on trading. His Honour 
ordered the conclusion of the examination. 


At the meeting of the Birmingham Metallurgical 
Society on Tuesday, May 14, a paper was given by 
Mr. A. H. Hiorns, head of the Metallurgical Department 
of the Birmingham Municipal Technical School, on the 
subject of “ Metallurgical Progress During the Last 
Forty Years.” Mr. J. H. Stansbie, the President, called 
attention to the pending retirement of Mr. A. H. Hiorns 
from the school, and spoke very appreciatively of his 
work. Mr. Hiorns dealt very comprehensively with his 
subject. He pointed out that before the introduction 
of the Bessemer process, railway tyres cost £90 per ton, 
cast steel bars £40, and steel plates £50. The effect of 
the introduction of the Bessemer process was at once to 
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reduce the price by nearly two-thirds. As an instance of 
the growth in the use of machinery, the speaker cited 
the “mixer,” which, at first, was constructed to hold 
100 tons, but was now commonly of 300- or 400-tons 
capacity, and in one case 750-tons. The ordinary size of 
ingots had increased from two to five tons, instead of 18 
to 25 cwts. formerly. Plates are 12 ft. wide, and 
whereas forty years ago’the maximum output of a mill 
was 50 per shift, now it was 400 tons 


Viscount HaLpANE on May 18 opened the new en- 
gineering laboratories at Liverpool University, which 
have cost £40,000 to build, and another £30,000 to 
equip. His Lordship testified to the importance of such 
enlarged opportunities as were now given to students for 
initiative in engineering in euch a centre as Liverpool, 
and dwelt on the value of the universities to the great 
cities in fostering the abilities of their most capable 
citizens. The equipment of the laboratories is in every 
way up-to-date. The latest types of internal combus- 
tion engines, including Diesel, semi-Diesel, and other 
gas and oil engines, together with a complete installa 
tion of air compressors have been installed. Very com 
prehensive arrangements are made for fuel testing and 
gas analysis, while in the applied heat laboratory a re- 
frigerating machine is installed. The equipment in 
hydraulics and for the testing of materials of construc- 
tion is very thorough. Large rooms are also set aside 
for dynamics and kinematics of machines, transmission 
of power, fan testing, and the microscopic examination 
of metals. Workshops, large drawing halls, and numer- 
ous lecture rooms and private rooms have also been 
provided. The electrical engineering laboratories, which 
were opened in 1905, occupy a separate but adjacent 
site. The School of Naval Architecture is housed in a 
part of the original University buildings, while the civil 
engineering department occupies a portion of the Walker 
engineering laboratories. 


A PAMPHLET has been issued setting forth the origin 
and purpose of the British Engineers’ Association, which 
was incorporated on ‘April 26 last. The aim of the 
Association is to establish itself as a national organi- 
sation for the promotion on the broadest lines of the 
overseas interests of the British engineering industry. 
The efforts of the Association will in the first place be 
directed to China. In that country, especially in view 
of the new régime, the organisation and strengthening of 
British engineering interests is urgently needed. "The 
technical education of Chinese engineers on British 
lines and in the Englishlanguage will be encouraged. 
The following is a complete list of the members at 
the time of incorporation of the Association :— 
W. 4H. Allen, Son & Company, Avonside En- 
gine Company, Babcock & Wilcox, British Aluminium 
Company, British Insulated and Helsby Cables, Peter 
Brotherhood, Brown, Bayley’s Steel Works, Brush Elec- 
trical Engineering Company, Callender’s Cable and 
Construction Company, Campbell Gas Engine Company, 
Chloride Electrical Storage Company, T. Cooke & Sons, 
Craven Brothers, Crossley Brothers, Dick, Kerr & Com- 
pany, Fielding & Platt, George Fletcher & Company, 
Fraser & Chalmers, Richard Garrett & Sons, Glenfield 
and Kennedy, W. T. Glover & Company, E. Green & 
Son, Hadfield’s Steal Foundry Company, J. & E. Hall, 
Hardy Patent Pick Company, Hayward-Tyler & Com- 
pany, Heenan & Froude, Alfred Herbert, Holden & 
Brooke, Holman Brothers, John Oldroyd & Company, 
Hughes & Lancaster, Richard Johnsen & Nephew, 
H. R. Marsden, Marshall, Sons & Company, Mather & 
Platt, Midland Railway Carriage and Wagon Company, 
Miller & Company, McKie & Baxter, North British 
Locomotive Company, Platt Brothers & Company, Power 
Gas Corporation, A. Ransome & Company, Ransomes & 
Rapier, Ransomes, Sims and Jefferies, Robey & Company, 
Rose, Downs & Thompson, Royce, Ruston, Proctor & 
Company, Sandycroft Foundry Company, Smith’s Dock 
Company, Stewarts & Lloyds, Stothert & Pitt, John I. 
Thornycroft & Company, E. R. & F. Turner, Vickers, 
Vulcan Foundry, Walker Brothers (Wigan), J. Samuel 
White & Company, Willans & Robinson, Edward Wood 
& Company. The offices are at 38, Queen Anne’s Cham- 
bers, Westminster, S.W. 





THE FOUNDRY TRADE JOURNAL. 8m 


AS SUPPLIED TO THE ADMIRALTY, WAR OFFICE, 
COLONIES, AND FOREIGN GOVERNMENTS. 


THE Cupola. 
® Evans’s Rapid. 


Foundries Completely Furnished. 














EVANS’S NEW CUPOLETTE 
For Emergency Work. 


EVANS & 
MAKERS 
SNCHESTER 


James Evans & Co., 
Britannia Works, 
Blackfriars, 
MANCHESTER. 


Telegrams: ““LADLES, MANCHESTER.” 












































































































































































































































































































































Deaths, 


Mr. N. Green, a director of Marsden’s Engines, 
Limited, died recently, aged 71 years. 

Mr. D. M’Puerson, of the late firm of M’Pherson & 
Aitken, ironfounders, Glasgow, died recently. 

Mr. H. H. Cox, J.P., of Messrs. Cox & Company, 
engineers, Falmouth, died recently, aged 70 years. 

Tue death occurred on May 1 of Mr. A. McBain, 
head of A. McBain & Company, engineers, of Cornhill, 
London, E.C. 

Mr. C. J. Carrer, at one time a director of the 
Maldon Ironworks Company, Limited, died recently at 
the age of 91. 

Mr. A. T. Lypearp, at one time sole proprietor of 
the Dudbridge Ironworks, Camscross, Glos., died re- 
cently, aged 77 years. 

Mr. E. Hitz, manager to Spear & Jackson, Limited, 
crucible steel manufacturers, Etna Works, Sheffield, 
died recently, aged 92 years. 

Mr. Wriii1aM Ritcuie, of the firm of Grant, Ritchie 
& Company, engineers, Townholm Engine Works, Kil- 
marnock, died recently, aged 75 years. 

Tue death is announced of Mr. J. Johns, who was 
associated with the Uskside Engineering and Rivet 
Company, Limited, and John Lysaght, Limited. 

Mr. J. Hiupticx, of Messrs. Hildick & Hildick, malle- 
able ironfounders and tube manufacturers,’ Walsall 
Tube Works, Walsall, died recently at the age of 56 
years. 

Tue death took place in Glasgow, on May 13, at 
the age of 65, of Mr. William Wallace, the managing 
director of John Wallace & Sons, Limited, agricultural 
implement makers and engineers. 

Tue death took place recently, at 3, Woodlands Ter- 
race, Middlesbrough, of Mr. G. Marsh, manager of the 
Bessemer department of the North-Eastern Steel Com- 
pany, Limited. He was 70 years of age. 

Tue death took place at Havant, Hants, recently, of 
Sir James Roffey, at the age of 80 years. He had served 
thirty-six years in the engineering branch of the Royal 
Navy, retiring in 1888 with the rank of Chief Inspector 
of Machinery. 

Str Jvurtus Wernuer, Bart., died on May 21 at his 
residence ‘in’ London. Sir Julius, who was 62 years of 
age, was the well-known Rand magnate, and head of 
Wernher, Beit & Company. In addition to his numerous 

_mining and banking connections, he was chairman of 
Fraser & Chalmers, Limited, of Erith, Kent. 

' Tue death is reported of Mr. R. A. Groom, a direc- 
tor of the Haybridge Iron Company, Limited, which 
occurred at his residence at Wellington, on May 3. 
Mr. *Groom, who was 66 years of age, taken a 
prominent part in the public life of the town, having 
been a member of the Urban Council from its formation 
up’ to March last, and had acted as its chairman. 

Mr. W. Euper, of Wm. Elder & Sone, Limited, Tweed- 
side Implement Works, Berwick-upon-Tweed, died re- 
cently at Polwarth House, Berwick. Mr. Elder, who was 
75 years of age, had been in failing health for several 
months. From 1851 until 1862 he gained considerable 
experience with various firms of implement makers, and 
shortly afterwards started business on his own account 
under the name of Lillie, Goodlet & Elder. In 1879 he 
became.the sole proprietor, and a few years ago it was 
turned into a limited company. . 
Mr. Joun Gwynne, of Kenton Grange, near Harrow, 
Middlesex, whose death is announced, was chairman of 
Gwynnes, Limited, of 81, Cannon Street, London, E.C. 
Mr. Gwynne was born in 1837, educated at Bruce Castle 
and Esher, and entered his father’s Essex Street En- 
gineering Works as an apprentice in 1853. In 1867, in 
conjunction with his brother Henry, he founded the 
Hammersmith Iron Works for the manufacture of cen- 
trifugal pumping machinery, under the title of J. & 
H. Gwynne. This business was in 1897 converted into 
a limited company, and in 1903 the ancient engineer- 
ing works of Gwynne & Company, of Essex Street, and 

Brooke Street, were united with J. & H. Gwynne, 
Limited, under the direction of Mr. John Gwynne, 
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Personal. 


Tue gross value of the estate of the late Mr. L. E, 
Crawford, retired’ ironfounder, of Oakdene, Elton Road, 
Clifton, Bristol, is £23,138. 

Tue late Mr. C. Hodgson, chairman and managing 
director of Saxby & Farmer, Limited, engineers, left 
estate of the gross value of £14,835. 


Mr. F. J. Maw, who in December last retired from 
the secretaryship of Cammell, Laird & Company, Limited, 
is to be the recipient of several handsome gifts from the 
officials and men. 

Tue late Mr. Andrew M’Miilan, of Castlehill House, 
Carluke, Lanarkshire, formerly agent in Glas for 
the Shotts Iron Company, Limited, left personal estate 
valued at £43,319. 


Mr. T. S. Carmur, manager for Messrs. C. W. Burton, 
Griffiths & Company, merchant engineers, of 1, Ludgate 
Square, Ludgate Hill, London, E.C., has just returned 
from a visit of about five weeks in the United States. 


Mr. D.D. Evans, of Pontardawe, has been appointed 
manager of the Dulais Tinplate Works, Pontardulais. 
Mr. Evans is at the present time the chief clerk at 
Messrs. Gilbe#tson’s Tinplaté Works, Pontardaye. 

Tue late Mr. Nathaniel Greenwood, a member of the 
firm of Messrs. Marsden & Company, engineers and iron- 
founders, now known as Marsden’s Engines, Limited, 
left estate valued at £10,669 gross, with net personalty 
£10,608. 

Cotonet J. R. Wrieut, V.D., chairman of Baldwins, 
Limited, and Dillwyn & Company, Limited, and a direc- 
tor of the Port Talbot Steel Company, Limited, has been 
appointed a deputy-lieutenant for the County of Gla- 
morgan. le 

Mr. W. E. Hampton, who has for the past eleven years 
been manager of the steel department of the Newburn 
Works, of John Spencer'& Sons, Limited, and who has 
secured an appointment in Birmingham, has been the 
recipient of a presentation from the officials and men. 

Mr. F. A. Saraent has been appointed London dis- 
trict goods manager at Broad Street Station of the 
London and North-Western Railway Company, in suc 


cession to Mr. I. T. Williams, and Mr. J. Roughley 
will succeed Mr. Sargent as district traffic superin 
tendent at Garston Dock. 


Tue late Mr. W. Wilson, of Sunninghill, Harrogate, 
Yorks., who entered into partnership with Mr. Ralph 
Nicholson, of Ryton, and took over the Blaydon Tron 
works, which they carried on for twenty years, left 
estate of the gross value of £61,793 136. 7d., with net 
personalty £61,667 4s. 7d. 


Tue late Mr. J. T. Teasdale, of 28, Victoria Place, 
Darlington, one of the founders of Teasdale Brothers, 
Limited, agricultural engineers and implement makers, 
of Darlington, who died on the 9th March last, aged 
66 years, left estate of the gross value of £9,704, with 
net personalty £3,860. 


A MEETING of the members of the Sheffield Society 
of Engineers and Metallurgists was held on April 22 in 
the Old Firth College, Bow Street, Sheffield. A_pre- 
sentation was made by the President (Mr. G. Blake 
Walker, J.P.) to Mr. F. K. Knowles, B.Met., as a 
recognition of his many years’ service as secretary. 


Me. S. T. Harrison had the honorary freedom of 
Wallsend conferred upon him on May 15. Mr. Harri- 
son, who is secretary of the North-Eastern Marine 
Engineering Company, Limited, Wallsend, is a Justice 
of the Peace, and an ex-mayor and ex-alderman of the 
borough. 


Mr. Josern RostTern, assistant to the general man- 
ager of the Great Central Railway, has been appointed 
to succeed the late Mr. C. T. Smith as chief goods 
manager. Mr. A. E. Clear, the assistant goods man- 
ager, will succeed Mr. Rostern as assistant to the general 
manager, ana Mr. Edwin Livesley, the chief goods traffic 
canvasser, will follow Mr. Clear as assistant goods 
manager, 
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and ALLOYS. FREE from CARBON. 


TITANIUM THERMIT 


for 


SOUND. STRONG, CLOSE-GRAINED CASTINGS. 


Also FERRO VANADIUM and FERRO TITANIUM. 


Full Particulars and PRICES from— 


THERMIT LIMITED 


Telegrams: ‘‘ Fulmen, London.” 27; Martins Lane, 
Telephone: 8749 Central, Cannon Street, E.C 
: 5 . ® 


Works: 210a, Bow Road; E. 








AS SUPPLIED TO THE 
-—-s;BWRITISH 
ADMIRALTY DOCKYARDS. 


The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904. 
We have been using your. Selected Foundry Coke for some considerable time. 
We have pleasure in Stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other defects, than we formerly did. 
From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, 12th March, 1909. 


We have yours of 4th inst., and in reply have pleasure in stating that we have been using your Fcundry Coke for several 
years for special purposes with highly satisfactory results. 


Elders Collieries, Ltd., Cardiff. 
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PRICES OF METALS. 


The following table shows the approximate latest 
prices and position of stocks of metals during the past 
two years :— 


End May, 1911. 


METALS. | nd May, 1912. 














Iron—Scotch pig warrants 
ton 











—Middlesbro’ warrants ... ton |......-+.... 46/104 
-W.C. M/nos Bessemer .. wn seeeessenseeece 65/0 
—Stock, Scotch ae a |) aR 1,000 
Copper—Chili bars, “oMB = 
to £55 26 
—Stock, Europe and afloat 
COMB | oo0 co. coe vee 94,768 
Tin— oe ingots - Said abaal £197 10 0 
—BStrai £203 15 0 
—Beeck. London, Hoiiand, . 
U.S.A., and afloat .. tons 14,696 
Lead—En seh DS .. ton £13 76 
Spelter—Ord. Silesian ... ton - 89 
Quicksilver (75lb)... bottle 50 
Antimony—Regulus . ton ” 699 10 0 
Aluminium—lIngot_... ton 
* Se ttlement p price. 
CASTINGS. 
In the Cleveland district the following are the 
nominal rates current for castings :— 
2s. d. 2s. d, 
Columns (plain) . 610 0 to 615 0 
Pipes, 14 to 24 in. ... . §76 to 615 0 
0° 3 to 4 in. » OSE 8 a 8 
o 5 to8 in. ... - 600 to 5 2 6 
oe Wem w«  _oe eee 2 © 
+ 18 to2in. ... - 600 to 5 2 6 
Chairs ... ate ene on 315 0 to 317 6 
Floor plates (open sand) ... -8E&O0wsT7E 


Scrap. 

The quotations for scrap, subject to market fluctua- 
tions, are as follows : Heavy wrought (mixed), £2 10s, Od.; 
light wrought, £1 5s. Od. ; heavy cast, £2 10s. Od.; all per 
ton, f.o.b., London. Copper (clean), £68 10s. Od. ; brass 
(clean), £46 Os. Od.; lead (usual draft), £15 15s. Od. ; 
zine, £20 10s. Od.; all per ton delivered merchant’s yard. 





New Companies. 





Beck ENGINFERING Company, Limirep.—Capital £20,000 
in £1 shares. 

British Enorneers’ Assocration.—Registered April 
26. Limited by guarantee. 


Grimssy Founpry Company, Lrwrrep.—Capital £1,000 


in £1 shares. Registered office : Albert Street, Grimsby. 

Wuitetey, Tanstey & Company, Limitep.—Capital 
£500 in £1 shares, to carry on the business of engi- 
neers, etc. 


BERMONDSEY 
in £1 shares. 
mondsey, 8.E. 

ArGreNnTINE Tron & Steet Company 
Hijos), Lirmrrep.—Capital 
(500,000 Pref.). 

BristoL HNGINEERING 
£3,000 in £10 shares. 
Station Road, Bristol. 

D. G. Somervirre & Company, Limrrep.—Capital 
£15,000 in £1 shares (8,000 preference), to carry on the 
business of engineers, etc. 

Mrtter Anti-Friction Meta, Company, 
Capital £1,200 in £1 shares. 
Street, Piccadilly, Manchester. 


Netson Toot Company, Limitep.—Capital £5,000 in 
£1 shares, to carry on the business of steel and general 
merchants and manufacturers, agents, etc. 


ARROL-JOHNSTON, Limitep.—Capital £100,000 in £1 
shares, to acquire and carry on the business of engineers, 
etc. Registered office : Underwood Road, Paisley. 

Marriott & Stewart (1912), Liutrrep.—Capital 
£2,000 in £1 shares, to carry on the business of engi- 
neers, etc. Registered office: 6, Holborn Viaduct, E.C. 

Joun S. Warroryv & Son, Limirep.--Capital £12.009 
in £1 shares, to carry on the business of brass founders, 
etc. Registered office: 62-3, Hampton Street, Birming- 
ham. 


Mera Works, Limitep.—Capital £100 
Registered office: 15, Union Road, Ber- 


(Pedro Vasena E 
£1,000,000 in £1. shares 


Company, Linirep.—Capital 
Registered office: 10, New 


Lim 1TeD.— 
Registered office : 3, Gore 





GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, 


‘ STEEL M®°'LDERS’ 


Tuyeres, Stoppers, 


Nozzles, &c. 


COMPOSITION, SILICA CEMHNT. 





J. GRAYSON LOWOOD & Co., Ltd., 


DE’ PCAR, nr. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEPCAR.’ 











WE SUPPLY TH:. LEADING FIRMS IN THE TRADE WITH 





FOUR DRY BLACKINGS 





OF ALL KINDS, 


COAL DUST, CHARCOAL, PLUMBACC and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 





G. & f. 


WALKER, EFFINGHAM ‘MILLS, 


ROTHERHAM. 


Our Specialite is Studying Stan Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 
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Established 1863. 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, sista 








> i DRO NUE) 


IM 


WEE aL 


mi 





Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & GOAL DUST 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
Casting tseanete, Studs; Chaplets, Pipe Nails, Sprig-, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 





These Machines are invaluable for a Foundry, doing a larger amount of work ofa 
superior quality, in a much shorter time than can be done by hand, without skilled 
labour. 

The following testimonial explains itself :— : 

“Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 

Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD. 
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FARK 


TheLondon Emery Works, Co. WORKS, 


TELEPHONE : 


TELEGRAMA : TOTTE N HAM, LON BDO N, TOTTENHAM 158 (TWO LINES) 


*‘NaxiuM, LoNDON.’ 











Hydraulic Moulding Machine. Pattern P. 


THE SIMPLEST AND MOST RAPID MACHINE MADE. 


The working parts are so conveniently arranged and operate with such facility that a mould can be 


rammed and put down on the floor in } minute. This means that the moulder can produce three 
times as many boxes as by hand and, further, every mould is perfect and all castings alike. 
INVALUABLE in ALUMINIUM, BRASS and MALLEABLE IRON FOUNDRIES. Send us 
sample castings or drawings of your work and we will tell you what can be done. 


Sort them out Now, and Write To-day. 
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Addresses and further information will be found by reference to the Firm’s Advertisement. 


Abrasive Wheels. | Blowers—cont | Core Gums. "Cupola Linings. 
Evans, J. & Co. Thwaites Bros., Ltd, Durrans, J. & Sons. Evans, J., & C 

London Emery Works Ward, T. W. , Ltd. Evans, J., & Co. Hall, Charles & ‘Co 

Jackman, J. W., & Co. Ltd, Buffing and Polishing | Hall, Charles, & Co. | Harris & Feacern, 

Air Compressors. Machines. Jackman, J. W. & Co.,Ltd. | Jackman, J. W., & Co., Ltd. 

Jackman, J. W., & Co., Ltd. Jackman, J. W., & Co. Lid Olsen, Wm. Marshall & Co., Horace P. 

hall & Co., Horace P. eens + . Walker, I. & I. Emery Grinders. 

eae : London Emery Works Co. Wilkinson & Co., Thos., Ltd | ida: Oni 

ee Bo. Casting Cleaners. | Cone Miheine roseeearpady | Alldays & = Pneumatic 

a Durrans, J., & Soas. 
eT 8 Patent S, nd Blast E i 4 | Evans, J., & Co 
Co., Ltd. vans, J., & * > | y} . | "KC 
Co., Ltd. Hall, C vt dy Co. 

Air Ce aegeonenee (Electric- me ow Co. “Peones Pp. Jackman, J. Ww. .& Co. Ltd. | Hall, c inrles Co, ee 

ally Driven Pneumatic Eng neering Ap- ones & Attwo 4 London Emery Works Co. — 

Jackman, J. W., & Co.,Ltd. pliances Co.,Ltd London Emer, Works Co " zy 8 XO. 

Mar shall ‘& Co. Horace P| riighmansatent Sana Blast Marshall, HP. oo eee Pan Cloth 

Tilg hman’sPatent San as ‘ » } . 

Co., Ltd. | Cement. Core Ovens. | London Emery Works Co. 

Air boos A #8 Con Ita. Dyson, J. oJ. Alldays & Onions Pneumatic go A pee wrt - : 
Jack man ° 0. vans, 0 . | ays nions Pneumatic 

Marshall & Co., Horace P Hall, Charles rs Co. y Eng. Co., Ltd, 

Tilgh,,an’ sPatent Sand Blast Jackman, J. W., & Co., Ltd. Hislop, R. & G. Evans, J. & Co. 

Co. London Emery Works Co. Jackman, J. W. & Co., Ltd. Hall, Charles & Co. 
Air Compressors (Belt). Lowood,J.Grayson, &Co.,Ld. Jones & Attwood, Ltd. Jackman, J. W., & Co., Ltd. 
Jackman, J. W., & Co., Ltd. Marshall & Co., Horace P. Phitiins cD. Works Co. London Kmery Works ' Co. 
hal Cc Horace P. Metalline Yement Co. 8, itchells Emery Wheel Co. 
Marshall & Co. 1 Sand Blast Olsen, Wm. Phillips, J. W. & C. J. ——. 
Co., Lad. Silent Machine and Eng. Co Cant Eek cee. Evans, J. & Co. 
i nt Machine ° Olsen, Willi 

ey Co, Lta, | Chaplets and Studs. Durrans, J. & Sons. Fans. re 

Annealing. ee, & 6 Seam Hel Ghent Ce. Alldays & Onions Pneumatic 
Evans, J. & Co. | Hall, Charles, & Cq. Jackman, J. W., & Co., Ltd. | ang. Co. 

Phillips, 3. W. & C. J. Jackman, J. W., & Co., Lta. Olsen, Wm. ° 

Ash Crushing and Wash-| = Marshall '& (o., Horace P. Wilkinson, T. & Co. sae a & Cor 
ing Machines. Motherwell, Wm., & Co. Core Vents. Jackman, J. W., & Co, Ltd. 
Evans, J., & Co Olsen, Wm. Evans, J., & C Jenkins, W. J. & Co., Ltd. 
Jackman: J, W. “if, — 1 Gua Se, Ee, _ Charles © Co. ain Keith, James, & Einckaan 

arsha 0 orace } Cc ackman & Co., Ltd. Co., x 
Phillips, J. W. &C.J. Evans, J., & Co. Olsen, Wm. Phillips, J. W. & C. J. 

Barrels (Tumblin Firminger, J. & Co., Ltd. Cranes. Thwaites Bros., Ltd. 
Alldays & Onions =_ Hall, Charles & Co. Alldays, & Onions Pneumatic | Firebricks. 

| Jackman, J. W., & Co., Ltd. E ) 

Eng. Co. i Wwe ng. utd. Durrans, J. & Sons. 

| Mansergh, T. E. | Evans, 5 -& Co, Dyson, J. & J. 

Hall, Charles "& Co. Sykes, James. Jackman, J. W., & Co., Ltd. Evans, J. & Co. 

Jackman, J. W., & Co., Ltd. Walker, I. & L. Vaughan & ion, Ltd. Fyfe & Co., J. R. 
London Emery Works Co. Charging Platforms. Ward, T. W., Ltd. Harris & Pearson. 
peamnell, HF 2%! Cc - a i Pneumatie | Crucibles. Jockman, J. W., & Co., Ltd. 
8, , in 8 ing Bros. 
Til ighmau’s ‘sPatentSand Blast Davies, T. T., & = nee ot gl Co. Lowood, J.Grayson,&Co., Ltd. 
o., Ltd. Evans, J., & € Olsen, Wm. Pearson, E. J. & J. 
Barrows. {ockuen J Ww. & Se. . +s. Crucible Furnaces. Foundry Biacking. 
Ata Thwaltes Bros, Lid spears OpleesPacumatie| | Semone eGo 
¢ 4 ing. Co., Ltd, 8. 
Hail a3. a CE Co. ale Wm.,& Co. Lta.| Evans, J, ive aU oo 
B aries : 4 . ackman, Co., Ltd. I nger, a y) 
— . W., & Co. Ltd. ——w py — Crucible Furnaces(Lift-out) pa Casesen, & by Se.. Ltd 
Alidays & Guten ecnmette Hall, Charles & & by — Alldays & Onions Pneumatic London, Emery Works Co. — 
Eng. Co., Ltd. SEER, J oo Matte ane ‘0, Sykes, James. 
Evans, J., & Co. [— h, T. E. pA ne ag W.. & Co., Ltd. Olsen, Wm. 
s Olsen, Wm. Walker, I. & I. 
Per Charles © C0. Sykes, James, a ‘i w.& 7 a Wilkinson, Thos. & Co., Lta. 
7 alker, I. rucible Furnaces tin Willi h i 

Jackman, J. W., & Co., Lta. Wilkinson & bo.. Thos., Ltd. 1 i ( g) | Sand) Li John (Birmingham 

Olsen, Wm Alldays & Onions Pneumatic | 

Biekined Williams,John (Birmingham ‘ td. | Foundry Brushes. 

, an Evans, J., & Co 

oscenn, 5, & Cum. Coke (Foundry). Jokeum i W.&Ce.ue | poe 
ee Rat jos, & Co. ns ———— Collieries. pecehell & > Horace a | Hall, C., “& Co. 

oke Breakers ps, J.W.& C.J. . J. W., & Co., Ltd. 
Jeckman. J. W., & Coultd. | “trans J. & Co Crushing Milis, | Olsen, Win, . 
‘ Jackman, J. W. & Co., Ltd. Evans, J., & Co. } illips, 23. 
Welker, 1 & bo., Thos., Ltd. Marshall & Co., Horace P. Jackman, J. W., & Co., Ltd. | Foundry Ladles. 

Blowers. Phillips, J. W., & C. J. Cupolas. Alldays & Onions Pneumatic 

AjMays & Osiens Pneumatic a ee aw Alldays & & :Ontane Pneumatic peng: Go. » a 

d. ivans, ” avies, 
Jackman, J. Ww: & Co.. Ltd. Davies, T. & Son. Derby Boiler Co.. Tita, 
Olsen, Wm. Derby Boiler Co., Ltd. J., & Sous. 

Core Compounds. Durrans, J. Lt Sons. : 
Cumming, | Wm. & Co., Ltd. Eves, J. = Ce _ cc —— » Cancion, & Go. cet. 
Durrans, J. & Sons. a arles 0. ackman, J o., L 

: ‘ Jackman, J. W. & Co., Ltd. London Eme rg Works C Co. 

] r London Emery Works Co. Marshall, H. P& 

aS mer y o ? km: Marshall, H. P. & Co. pnee. Chas. 

arta HP, Cs ? , Wm ; Phillips, J W. & C.J. ,J.W.&C J, 

Samuelson &'Co., Ltd. Wilkinson, Thos, & Co. Thwaites Bros:, Ltd. Thwa tes Bros. Ltd. 
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THE BUYER’S 


GUIDE. 





Foundry Rattlers or Fett- 
ling Drums. 
Alldays & Onions 
Davies, T., & Son 
Durrans. J., r Sens 
Evans, J., & Co, 
Hall, Charles & Co. 
Jackman, J. W., & Co. 
London, Emery "Works Co. 
Marshall & C 0., a? e 
Phillips, J. W. J. 


Foundry tay 
Standard Sand Co., Ltd. 
Dyson, J. & J. 
Evans, J., & Co. 
Gould, George 
Jackman, J. W., & Co., Ltd. 
Wilkinson & Co., Thos., Ltd. 
Williams, J. (Birmingham 
Sand), Ltd. 
Foundry Special sts 
Naish & Croft. 
Furnaces (Annealing). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd 
Evans, J, & Co. 
Hislop, R. &G. 
—; James, & Blackman, 
0. 
Marshall & Co.,  eeaee P. 
Phillips, J. W. J. 
Furnaces ( Fete 
Alldays & Ontens Pneumatic 
Eng. Co.. 
Evans, J., & Ce 0. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. &C.J 
Furnaces (Melting). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Davies, ‘T., & Son. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. & C. J 
Ground Gannister, 
Durrans, J., & Sons. 
Dyson, J 
Evans, J., & Co. 
Lowood, J. Grayson, & Co. 
Walker, I. & I 
Grinding Machines 
Tools. 
Evans, J.. & Co. 
Jackman, J. W., & Co., Ltd. 
Jones & Attwood, Ltd. 
London Emery Works Co. 
Hammers (Steam). 
ABiage, = Onions Pneumatic 
Eng. ( 
Thwaites Bros.. Ltd. 
Hay Band _ Spinning 
Machines. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall &Co., Horace P. 


and 


Hoists. 


Alldays & Oper Pneumatic 


Jackman, J. W., & C 0., Ltd. 
London E mery Works’ C o. 
Marshall, H. P., & Co., Ltd. 
Phillips, J. W. &c. J. 
Thwaites Bros., Ltd. 
Loam and Sand Mills. 
Davies, T., & Son. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Hall, Charles & Co. 
Jackman, J. W., & Co., Lid. 
London Emery Works C 0. 
Marshall & Co., Horace P. 
Ward, T. W.., Lid. 
Melting Furnaces (Oil fired). 
Alldays & gy Pneumatic 
Eng. Co., 4. 
Evans, J., & ¢ 
Jackman. J. we ’ & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. & C.J. 
Mould Driers. 
Evans, J., & Co 
Jackman. J. w.. ’ & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., Horace P. 
Phillips, J. W. &C 
Moulding Machines. 
Adaptable Moulding Ma- 
chine Co., The 
yo Moulding Ma- 
chine Co. 
Britannia AY, “aed Co. 
Evans, J., & Co 
Jackman. J. Ww. & Co., Ltd. 
London Emery Works Co. 
Marshall, H. P., & Co. 
Phillips, J. W. & C.J. 
Pickles, James. : 
Pneumatic Engineering 
Appliances Co., Ltd. 
Samuelson & Co., Ltd. 
Stewart, Duncan & Co., Ltd. 
Universal System of 
Machine Motes and 
Machinery Co, Lt 
Whittaker,Wm. ‘& Rows Ltd. 
Moulding Machines (Hand 
and Power). 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., Horace P. 
Phillips, J. W. &C.J. 
Pickles, James. 
Pig Breakers. 
Evans, J., & C 
Jackman. J. W.. & Co., Ltd. 
London Emery Works Co. 
Pig-Iron. 
Bradley & Sons, T. & I., Ltd 


Frodair Iron and Steel Co., 
Th 


. The 
Goldendale Iron Co., Ltd. 


| 


Plumbago. 


Cumming, Wm. & Co., Ltd. 
Durrans, J., & Sons. 
Evans, J., & Co. 

Hall, Charles & Co. 
Jackman, J. W., & Co., 
London Emery Works Co. 
Olsen, 

Walker, L &I. 


Wilkinson & Co., Thos., Ltd. 


Pneumatic Tools. 


Jackman, J. W., & Co., Ltd. 

J. Macdonald & Son, Ltd. 

Marshall, H. P. & Co. 

i neumatic Engineering Ap- 
pliances Co. etd. 


Polishing Sundries. 
Evans J. & Co. 
London Emery Works Co. 


Publications. 


Eagland & Co., Ltd. 
Griffin, Charles & Co., Ltd. 


Pyrometers. 


Alldays & Onions, L -. 
Phillips, J. W. & C. J 


| Recording Gauges. 


Evans, J. & Co 
Jackman. J. W., & Co., Ltd, 
Phillips, J. W. & C. J. 


Riddles. 


Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd 
Olsen, Wm 

Wilkinson, “Thos. & Co., Ltd. 


Sand Blast Apparatus. 
Jackman, J. W., & Co., Ltd. 
London Emery w orks Co. 
Phillips, J. W. & C. J. 
Tilghman’s Patent Sand 

Blast Co., Ltd. 


Sand Driers. 
Evans, J., & C 
Jackman. J. Ww, & Co., Ltd. 
London Emery Ww orks Co. 
Philips, J. W.& C. J. 


Sand Grinding Mills. 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 


Sand Mixers. 
Evans, J., & Co. 
Halls Eng. Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., 1 P. 
Phillips, J. W. & C.J. 


Ltd ’ 


Sand Riddlin 
and Sifting 
Evans, J., & C 
Jackman. J. Ww, & Co., Ltd. 
London Emery Works Co. 
Marshall, H. P. & Co., Ltd. 
Pneumatic ae Ap- 

pliances Co., ° 
Sieves. 
Durrans, J. & Sons. 
Evans, Z.. & Co. 
Hall, C harles, & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 


Smiths’ Hearths. 


= 1. & oa Pneumatic 

n 

Ke te: Je James, & Blackman, 
Co, Ltd. 

Marshall & Co., H. P., Ltd. 

Samuelson & Co., Ltd. 

Thwaites Bros., Ltd. 


Steel Moulders’ Compo- 
sition. 
Dyson, J. & J. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Lowood,J.Grayson,&Co.,Ltd 


Spades and Shovels. 
Durrans, J., & Sons. 
Evans, J., & Co 
Hall, C harles & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 


Stone Flux. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Hall, C harles & Co. 
Jackman, J. W., & Co., Ltd. 
Wilkinson &C 0., Thos., Ltd. 
Stoppers and Nozzles. 
Dyson, J. & J. 
Straw Ropes. 
Evans, J., & C 
Hall, C harles, & Co. 
Jackman, J Ww. a Co., Ltd. 
Olsen, William.” 
Wilkinson & Co., Thos., Ltd. 
Testing aay 
Evans, J., & C 
Jackman, J. Ww. , & Co., Ltd. 
Marshall, H. P.. & Co. 
Phillips, J. W. & C.J. 
Time Recorder . P 
National Time Recorder Co 


“=tockall-Brook” Time Ke- 
corders Co, 


Tuyeres (Firebrick). 


Dyson, J. & J. 
Lowood, J. 


, Separating 
achines. 


(Ltd. 
Grayson, & Cu. 


Welding. Thermit, Ltd. 











FOR 
IRONFOUNDERS’ BLACKING, COAL DUST, ETC. 


Registered o SHALAGO ‘ Brand. 


Write for Quorations to— 


WILLIAM CUMMING & Ca., Lio., 


IRONFOUNDERS' FURNISHERS. 
elvinvale, Milla, M hil 


1, Glasgow 
WORKS— { Waltcington Bin Biacking ills, Chesterfield, Eng 
Sunnyside Blackinx Mille, Falkirk. N.B TELEGRAPEIO { a 
a 


also at Middlesbrough and Albion, West Bromwich. 


Glasgow. 
mming, Whitusato Ch 
. Blacking Milis. 2 Camelon,” 


esterfield. 
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SITUATIONS VACANT AND WANTED. 








~OREMAN MOULDER seeks berth. Wide experi- 
ence in Large and Small Castings in all Metals. 
Home or abroad. South America preferred.—Address 
Box 577, Offices of THE FOUNDRY ‘TRADE JOURNAL, 165, 
Strand, London, W.C. 





LD, renowned. important Westphalian MALLEABLE 
IRON FOUNDRY requires a pushful, energetic 
REPRESENTATIVE, with good connection amongst large 
users. Such gentlemen as correspond in German pre- 
ferred.—Apply ‘‘ F.M.C.,” RUDOLPH MossE, Frankfurt- 
on-Maine, Germany. 


~OREMAN MOULDER seeks engagement. Smart. 
Motor, Electrical. Constructiunal, General Engi- 
neering, Jobbing, Machine and Plate. First-class mixer 
of Metals. Good organiser. High-class references.—- 
Address Box 572, Offices of THE FouNpRY TRADE 
JOURNAL,” 165, Strand, London, W.C. 


OUNDRY FOREMAN seeks change. Well up in 
Loam, Dry and Green Sand, Plate and Machine 
Moulding. Good metal mixer, estimator, organiser, and 
aye 38.—Address replies Box 582, Officesof THE FoUNDRY 
TRADE JOURNAL, 165, Strand, London, W.C. 





OUNDRY FOREMAN desires change. 
Engine, Pump, and Repetition Work. Up-to-date 
methods. Age 37. Held present position five years.— 
Address Box 579, Offices of THE FOUNDRY TRADE 
JOURNAL, 165, Strand, London, W.C. 


First-class 


FOR SALE AND WANTED. 





ATTERN-MAKING.—All kinds of PATTERNS, 

large or small, made to customers’ designs, by 

experienced workmen; accuracy and prompt delivery 
guaranteed. LAMBERT Bros., Engineers, Snodland. 


NE MODERN FOUNDRY CUPOLA, 4 ft. 6 in. 
dia., about 30 ft. high from ground ; one ditto, 4ft. 
dia. ; one ditto, 4 ft. dia., about 32 ft. high from ground.— 
T. Davies & Son, West Gorton, Manchester. 





OUNDRY (Freehold, Modern) for SALE, in Bir- 
your a arg see 

mingham Distriet. Covers over one acre. Cheap 
Land available extension. Cheap power, rates and labour. 
Own Canal Basin. Free railwav delivery and collection. 
Good Coal and Iron supply. Finest manufacturing and 
distributing centre in England. Suit new enterprise. 
Price £2,000. Worth double. Exceptional bargain.— 


Box 580, Offices of THE Founpry TRADE JOURNAL, 
165, Strand, London, W.C. 





NAISH & CROFT, 


Consulting Metallurgists and 
Analytical Chemists, 
—— SPECIALISTS IN FOUNDRY WORK. — 
Laboratory for investigations of all kinds. 
TRANSVERSE, TENSILE ano CRUSHING TESTS. 
MICROGRAPHS. 


Scale of Fees on application, Correspondence invited, 
Special Terms for Contract owt. 


Address: 150, ALMA STREET, BIRMINCHAM. 





London Office: 9 & 10, Fenchuroh Street. 








has been steadily growing. 


FOR A PERIOD OF OVER TWENTY-FIVE YEARS THE REPUTATION OF 


FRODAIR SPECIAL PIC-IRONS 


Their excellence is acknowledged and acclaimed by leading Engineers and 
Ironfounders, because they are easily MELTED, CAST and TOOLED, ensure REGULARITY and 
remarkable DURABILITY, and shew genuine SUPERIORITY and ECONOMY. 





HYDRAULIC WORK, 


MALLEABLE CASTINGS, 


CYLINDERS, ENGINE PARTS, VALVES, ROLLS (chilled and grain’, 


FIRE AND ACID-RESISTING CASTINGS, 
and other 


improvement when cast with FRODAIR IRONS. 


important work shew a marked 





Write for further particulars, etc., 


FENCHURCH HOUSE, 





THE FRODAIR IRON & STEEL Co. LTD., s+. 


LONDON, 


rodair, London.” 


E.C. 
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COMPLETE SAND BLAST APPARATUS 


For Cleaning large and small Castings. 


WILL SAVE 50 PER R CENT. IN - RETTLERS’ WAGES. 


IN USE BY THE FOLLOWING WELL-KNOWN FIRMS :— 
STEEL CASTINGS. ORDINARY IRON CASTINGS. 


Beardmore, W., and Co., uaa. dai Glasgow. Platt Bros. and Co., Ltd. ... ion Oldham. 
Steel Co. of Scotland ae Glasgow. Tweedales and Smailey ese “ Casticton. 
Coltness Iron Co. ... lie wet Coltness. H.M. Dockyards ... = ma —_ 
Dickson and Manns, Ltd. . ‘a Armadale, Dobson and Barlow, Ltd. ... ean Bolton. 
Vickers, Sons and Maxim, Lid. “ Barrow. Doulton and Co., Ltd. oss Paisley. 
Darlington For rae Co., Ltd. . nes Darlington. Ruston, Proctor and Co., Ltd. ene Lincoln. 
Shaw eo Middlesbrough. Marshall, Sons and Co., ‘Lu. que Gainsborough. 
Hadfields’ Steel Foundry Co.,Ltd. ... Sheffield. Shanks and Co., Ltd, .» Barrhead, 
Osborn, S., and Co., Ltd. et Sheffield. Falkirk Iron Co, ... a om Falkirk, 
Jackson, Pp. R., and Lo., Ltd. Ks Manchester. Hopkinson and Co, an Huddersfield. 


MALLEABLE IRON. BRASS OR GUN METAL. 


Ley’s Malleable Castings Co., Ltd, Derby. Vickers, Sons and Maxim, Ltd. _ Rarrow. 
Crowley, John, and Co., Ltd. ex Sheffield. Gummer and Co.. “ie Rotherham, 
Baker Foundry Co. Ltd. ... ag Smethwick. Ruston, Proctor and Co., Ltd. én Lincoln. 
Maddock«, J., and Co., Ltd. »»  Oakengates. Storey, Isaac and Sons, Ltd. .. Manchester. 
Clegg and. “How; —~%, _—.. -. Keighley. Glenfield and Kennedy __... .. Kilmarnock, 
t Foundr Eo, na i WwW: ralsall Milne, J., and Son ios om Edinburgh. 
Lindop, H. Ww. ts on Walsall. Benton and Stone Birmingham. 
Tangyes Ltd. ue » Birmingham. British Insulated and Helsby ¢ ‘ables, "Ltd. 
Harper, a” and Co. nad a Willenhall. Marshall, Sons and Co., Ltd. . Gainsborough. 
Haden, G. N., and Sons... on Trowbridge. Dewrance and Co. nee ia London. 











General Representative: CEO. HOPKINS, G3, Quarrenden Street, King’s Road, Fulham, London, 8.W. 


TILGHMAN’S PATENT SAND BLAST Co., Ltd., 


BROADHEATH, Nr. MANCHESTER. 














‘D IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 











The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth ae to Consumers. 


ROPE & BELT PULLEYS. 








WM. WHITTAKER: & SONS,- LTD., 
SUN IRON woRKs, Q[ DHAM. 
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Index to Advertisers. 


Addresses, Telegraphic Addresses, and Telephone Numbers. 


NAME. 


Adjustable Moulding Machi e Co. 
Alldays & Onions, Ltd. 


Braby, F., & Co., Ltd. af 
Bradley, T. & I., & Sons, I cd. 
Britannia Foundry Co. 


| British Aluminium Co., Ltd. — 


Cumming, William, & Co., Ltd. 


Dempster, R. & J., Ltd. 
Davies, T., & Sons’ .. 
Derby Boiler Co., Ltd. 
Durrans, Jas., & Sons 
Dyson, J. & J. 


Elders’ Collie a, Ltd. 
Evans, J., & Cc 
Everitt & Co. 


Frodair Iron & Steel Co., Ltd. 
Fyfe, J. R. & Co. ‘ + 


Goldendale Iron Co., Ltd 
Griffin & Co., Chas. 


Hall, Charles & Co. 
Harris & Pearson 
Hislop, R. & G. a 
Hodges, R. I., & Co. .. 


& Co. 
Keith, James & Blackman, Co., Ltd. 


King, Bros. erammntie Ltd. 
Kitchen & Co. .. 


Jackman, J. W., 


London Emery Works Co., Ltd. 
Lowood, J. Grayson, & Co., Ltd. 


Macdonald, "4 
Mansergh, T. a 
Marshall, 'H. P. , & Co. 
Metalline Cement Co. 


& Son, Ltd. 


MeNeil, Chas. 
Naish & Croft .. 
Olsen, William 


Phillips, J. W. & C. J. 
Plasti-Kion Co., The .. 
Portway, C. & Son 


Robeson Process Co. .. 
Rudd & Owen.. 


Samuelson & Co., Ltd. 

Silent Machine Co. oo 
Standard Sand Co., Ltd. 
Stewart, D., & Co. Ltd. 


Thermit, Ltd. . ; 
Tilghman’s Patent Sand Blast Co., Ltd. 
Thwaites Bros., Ltd. 
Universal System of “Mae hine 
Machinery Co., Ltd. ae 
Walker, I. & T. ox - 
Whittaker, W., & Sons, Ltd. 
Wilkinson, Thos., & Co., Ltd. 


Moulding & 


ADDRESS. 


Cove ntry -~ 
Birmingh: am 


Darlaston 
Coventry .. 
109, Queen V ictoria Street, S.E. 


Petershill Road, prenee: 


Maryhill, Glasgow 


Oldham Road, Manchester 

West Gorton, Manchester 

Derby ea “@ 

Penistone, ‘nr. Sheffield 

Sheffield a és 
Cardiff 

Manchester 

40, C hapel Street, L iverpool 


5, Fenehurch Street, E.C. 
Shipléy, Yorks i ; 


Tunstall, Stoke-on-Trent 
Exeter Street, Strand, W.C. 


Dantziec Street, Manchester 
Stourbridge 
Paisley . 
14, Devonshire Sq. 


Caxton House, 8.W. 
7, Farringdon Avenue, 


Staururides 
Derby 


London 


Park, Tottenham 
Deepcar, nr. Sheffield 


Maryhill, Glasgow 

Wheathil! Charcoal Works, Salford 
Leeds 

112, Bath Street, G lasgow 
Kinning Park, Glasgow .. 


141, Whitehead Road, Aston Manor 


Cogan Street, Hull 


23, College Hill, E.C. 
Caxton House, 8.W. 
Halstead, Essex .. 


17, Fenchurch Street, 1. C. 
Hull o< m | we 


Banbury 

Albion Works, Savile St . Sheffield 
Mansfield . 

London Road Iron Works, Glasgow 


Martin’s Lane, E.C. 
Brosdheath, nr. Manchester 
Bradford .. 


97, Queen Victoria St., E.C. 
Rotherham oe 
Oldham: .. 
Middlesbrough 


etait E.c. 


TELEGRAPHIC ADDRESS. 


Alldays, Birmingham 


Braby, Glasgow 
Bradley, Darlaston 
Stoves, Coventry 
Cryolite, London 


Prudence, Glasgow 


Scrubber, Manchester 
Tuyere, Manchester 
Welded, Derby 
Durrans, Penistone 
Dyson’s Stannington 


Elder, Maesteg 
Ladies, Menche ster 
Persistent, Liverpool 


Frodair, London 
Brick, Shipley 


Goldendale, Tunstall, Staffs. 
Rwedag, Stourbridge 


Gas, Paisl ey 


Molders, London 
James Keith, London 
King Bros., Stourbridge 
Welded, Derby 


Naxium, London 
Lowood, nr. Sheffield 


Compressor, Glasgow 


Specialty, Leeds 
Adhesive, Glasgow .. 


MeNeil, Glasgow 
Natrecord, London 

Wm. Olsen, Hull 
Colloquial, London 
Portway, Halstead, Essex 


Sprudel, London 
Therpinene, Hull 


Samuelson, Banbury 
Forward, Sheffield .. ah 
Standard Sand Co., Mansfield 
Stewart, Glasgow 2 aS 
Fulmen, London . 
Tilghmans, Altrincham 
Thwaites, Bradford 


**Machimould London ” 


Whittakers Engineers, Oldham 
Blacking, Middlesbro. 


28 Victoria 


251 
4315 London Wall 
P.O. M. 25 


70 Openshaw 
100 Derby 


702 Sheffield 
10 


2297 


1134 Central (3 
lines) 


59 Shipley 


5814 City 

7 Brierley Hill 
331 Paisley 
30 Victoria 
6194H'lb’rn (4lines) 
100 Derby 


99 Tottenham 
18 Stocksbridge 
161 Mary Hill 


909 Leeds 
201Y2 Douglas 


X 155 

918 Hop 

599 Y.I. 

10112 Central 

10 P.O. Halstead 


6045 Bank 
1223 Nat. 


201 Mansfield 
71 P.O. Bridgton & 

3243 Bridgton (N) 
3749 Central 


14 
345943460 Br'df'rd 








MANSFIELD .MOULDING SAND. 


As Shipped by us to all parts of the World, 


for Castings of Iron, Brass, Aluminium, &c. 


“WRITE STATING CLASS OF WORK TO 


The Standard Sand Co., 


Ltd., 


Mansfield, NOTTS. 
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GOLDENDALE CYLINDER PIG IRON. 


MAKERS: 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 








NOTE THE FOLLOWING POINTS— 


. Dense with close grey fracture. 


. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 


Easy to Machine. 


. Absolutely sound. 








WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies, 
and Engineers at Home and Abroad. 


Selling Agents: WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Cathedral St. MANCHESTER. 
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T. DAVIES & SON, 


Raiway Works, West Gortox, MANCHESTER. 


ON ADMIRALTY LIST. 


Telegrams—* TU YERE, MANCHESTER. Nat. Telephone—No. 70, OPENSHAW. 








Specialities 


FOUNDRY CUPOLAS& LADLES 


ALL TYPES AND SIZES IN STOCK OR PROGRESS. 








LICENSEES and MAKERS of 


Oshorn’s Patent Spark Arrester 


FOR FOUNDRY CUPOLAS. 





Efficient. Simple in Design. 
Require no Attention. 


Prevent Fire or Damage to Surrounding 
Buildings. 





SAVE THE COST OF FREQUENT CLEANING OF THE 
ROOFS AND GUTTERS. 








THOROUGHLY RELIABLE. 
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THIS IS THE SIMPLEST AND MOST EFFICIENT HAND 

RAMMED MOULDING MACHINE, FOR WHICH PATENTS 

HAVE BEEN APPLIED. NOTE THE RANGE OF WIDTHS 
- - > GREATER THAN ALL OTHERS, 


Does the work of four men at the cost of one. 


At MOELLER AEE LO! le Mllllllllld lly, G 


Y 


This Adjustable Moulding Machine is 

Instantly Adjustable to take any width 

box from Gin. to 24in., length being 
unlimited. 


It has a wider range than any other Hand Rammed Machine, draws patterns 8 inches 
4 deep perfectly, and can be fitted with head for Power Ramming, therefore it is the most 
Y.@ etiicient and economical Hand Rammed Moulding Machine Manufactured. 


LET US SEND YOU PARTICULARS. 


THE ADJUSTABLE MOULDING MACHINE CO., 


WEST ORCHARD WORKS, COVENTRY. 


Co 


FIRE BRICKS « CLAY 


CUPOLA BRICKS. SwirT METALLIG STOPPING 
BEST QUALITY. — 

The British Foundry Cement. 

LESSEES OF DELPH AND TINTERN FOR FILLING UP BLOW HOLES 

ABBEY BLACK AND WHITE CLAY. SIINGS 











ONE HOUR, AND 
BE FILED UP IN FROM 


VB 
KING BROTHERS, quit. atan tins ven w. 
(STOURBRIDGE) Ltd., AGENTS WANTED. 


STOURBRIDGE. THE SILENT MACHINE COMPANY. 


SAVILE STREET, SHEFFIELD. 




















TO MAKERS OF 


CAST IRON BATHS 


IF YOU WANT TO HAVE THE LEAST TROUBLE AND THE BEST RESULTS IN SAMA TON 
YOUR MOULDING AND ENAMELLING DEPARTMENTS USE BLACHINC 


FOR 


“CARLTON” PATENT BLACKING ka 
Thomas Wilkinson & Co. Ltd., jen, So 


89 Middlesbrough. 





AGENTS FOR “ GLUTRIN.” 
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SECOND EDITION. Thoroughly Revised. 158, NETT. 


GENERAL FOUNDRY PRACTICE: 


A Practical Handbook for Iron, Steel and Brass 
Founders, Metallurgists, and Students of Metallurgy. 
By A. McWILLIAM, A.R.S.M,, and PERCY LONGMUIR, 
“The student of foundry work . needs no other text book . The book 
con'aius & tremendous amount of information, and is well written.”— 
Engineering Times. 


In Crown 8vo. Handsome Cloth. 1s, 64, NETT, 


BLAST FURNACE PRACTICE. 
By J. JAMES MORGAN, F C.S., M.S.C.L, 
Author of ‘‘Quantitative Metallurgical Tables,” &c, 
“Excellent, It is essentially suitable for the practicai man, and to 
the beginner particularly it should prove valuable,’’— 
irom and Coal Trades Record. 


LONDON CHARLES GRIFFIN & Co,, Ltd,, Exeter St, Strand, 
















CUPOLA BRICKS 


FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES. 


JOHN R. FYFE & Co., 
SHIPLEY, Yorks. 














METALLINE 
CEMENT 
COMPOUNDS. 


WRITE for FREE Trial Samples, PRICE 
LIST and INSTRUCTION BOOK. 


Nothing to equal METALLINE COM- 
POUNDS (for treating defective castings, making 
PERMANENT repairs to Engines, Boilers, 


Tanks, etc., etc., 











Easily applied, hardens quickly, when hard, expands 
and contracts like iron, 


Applied as a putty, completely fills up siti lie 
holes, leaks, etc-, and perfectly resists steam, water, 
fire, gas or oil. 


Sole proprietors :— 


THE METALLINE CEMENT Co., 
112, Bath Street, GLASGOW. 

















You have no need to experiment in Foundry Plant. 
thing we offer. 










The “Perfect” Patent Core Machine. 


Machines, 








Our special catalogue, 


Core Machines, 
Ash Pulverisers & Washers, Mould Driers. 


&c., &c. 





We have bought this experience, and guarantee every- 


‘“Miodern Foundry Equipment,” 
contains the best. Contracts completed and duly inspected for H M. Dockyards, include Sheerness, Ports- 
mouth, Devonport, Pembroke, Greenock, 


Gibraltar, Malta, Hongkong, The War 
Office, Crown Agents for the Colonies, 
South Australian Government, The 
Italian and Japanese Navies, English 
Railways, Dock Harbour Boards, South 
American and African Railways. 








Send us your enquiries for :— 


Tilting Furnaces-Oil & Coke Fired, Moulding 


Sand Mixers, 


G10 














23, COLLEGE HILL 


J. W. & OC. J. PHILLIPS Ltd,” cnerse 
LONDON. E.C. 
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30 DAYS’ FREE TRIAL. 


SO GREAT IS OUR CONFIDENCE IN 
THE “COVENTRY” PATENT MOULD- 
ING MACHINE’S ABILITY TO SELL 
ITSELF—THAT WE HAVE DECIDED 
TO PLACE SOME OF OUR NEXT 
BATCH IN A FEW APPROVED 
FOUNDRIES FOR $30 DAYS’ FREE 
TRIAL. 








SHOULD YOU LIKE ONE? IF SO 
MAKE EARLY APPLICATION, AND 
* SAY THE CLASS OF CASTINGS 
YOU WISH TO PRODUCE. 





ety. Write direct to the Makers, 
>) BRITANNIA Founpry Go., 
~ cox street, COVENTRY. 





FERRO-VANADIUM. « « *« FERRO-TITANIUM. 
SILICOsMANGANESE (25/70 & Maceunese & 1 9, 2 %, 3 %, Carbon Maximum, 
F ERRO-SILICON Containing 25 %, 50 %, 75 % Silicon. 

FERRO-CH ROME 65/70 % Cr. & 1 % up to 8/10 % Carbon Maximum. 


ALU MINI U M 98/99 % Purity. /a Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL OLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO.., 40. CHAPEL ST., LIVERPOOL. 














Telegrams: “ PERSISTENT.” Telephone No. 1134 (3 lines). 











EFFICIENT 4ND ECONOMICAL HEATING oF FOUNDRY STOVES, 
. « .« ANNEALING OVENS, FURNACES, &c. 


R. & G HISLOP, 


Gas Engineers, Underwood House, PAISLEY. 
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ALUMINIUM> 


























Write for new - - - ; ONE-THIRD 
FREE TO FOUNDERS. THE WEIGHT OF 
THE BRITISH COPPER, BRASS or BRONZE 
ALUMINIUM 


COMPANY, LTD. 


Ma Dept 08, Queen FOR ECONOMIC CASTINGS 























WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


ALL KINDS, 


COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 











1. & le WALKER, EFFINGHAM miLLs. ROTHERHAM. 





Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 





























ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 





Complete 
Satisfaction 


Guaranteed 





* * 











Standard Wheel Moulding Machine. 


No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 





WRITE FOR PRICB AND PARTICULARS TO 


DUNCAN STEWART & Co.,LTD. 


LONDON ROAD IRONWORKS, CLASCOW, 














Wheels Moulded by this Machine. — 
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STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Cupolas in Stock, 
ALSO MADE TO ANY DESIGN. 








Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 
All kinds of Fireclay Goods of Highest Quality. 





HARRIS & PEARSON, STOURBRIDGE. 


Telegrams :—‘* FIRECLAY, STOURBRIDGE.” Telephone :—No. 7 Brierley Hill. 


Horace P. Marshall & Co., 


FOUNDRY SPECIALISTS, LEEDS. 
Contractors to Admiralty, War Office, London County Council, Indian Railways,&c. 


INVITE ENQUIRIES for all descriptions of FOUNDRY EQUIPMENT, 


INCLUDING THE FOLLOWING :— 




















TELEGRAMS :-— 

Brass Furnaces Cupola Hoists 

Cupolas * SPECIALTY Moulding Machines (hand) 

Core Machines LEEDS.” w ve (power) 

Core Stores (gas fired) Moulding Boxes 

Core Ovens Mould Driers 

Crucibles Ladles 

Fettling Drums Sand Mills 

Pig Iron Breakers » Mixers 

Pneumatic Chippers » Sifters 

Pneumatic Rammers, Drills, Foundry Sundries:— 
Hoists Pattern Makers’ Letters 

Pneumatic Riddles &c., &c. TELEPHONE :— Blowhole Cement 


Air compressors for ditto. 1900 LEEDS. Brushes, Sieves, Chaplets &c 





























- 


T. & I BRADLEY & SONS, LTD., 


Coto Biast PIG IRON 


PIG IRON BRANDS 
Part Mine. Aut Mine, 


>_> Warm ano Coin Bast. IXL. @ Avi & 


To GUARANTEED ANALYSIS. ; 


DARLASTON BLAST FURNACES, 


DARLASTON, SOUTH STAFFS. 
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“ KEITH-BLAGKMAN ” 


SMITH’S HEARTHS. 





FORGE BLOWERS. 





CUPOLA BLOWERS. 





COMPLETE INSTALLATIONS 
FOR THE SMITHY. 





= . POs ont 
“K-B” SMITH’S HEARTH & BL¢ WER. “K.B’ HIGH-PRESSURE BLOWER. 


JAMES KEITH & BLACKMAN CO, LTD. 
27, FARRINGDON AVENUE, LONDON. 
AND AT MANCHESTER, L!EDS, BIRMINGHAM, NEWCASTLE, GLASGOW, &c. 


“ADAMANT CEMENT” 


THE IRON CEMENT 














MATERIALS 
FOUNDERS & ENGINEERS. REQUISITES W'OLSEN 


British Manufacture. 


FREE SAMPLE AND PRICES FROM ' 
SoLE MAKERS :— HULL IRONe-BRASS 
CHARLES HALL & €@O.., —_ FOUNDRIES 
NEWTOWN IRONWORKS, GUE ON % 
Dixon Street, Dantzic Street, APPLICATION. 
MANCHESTER: 











THE “‘PORTWAY”’’ 


PORTABLE CORE OVENS 


For Gas or Fuel. 
TESTIMONIAL. 


From The Braintree Castings Co., 
Chapel Hill Foundries, Braintree, Essex. 





Gentlemen, 

We are very pleased with the Core Oven we pocontty purchased from you. We find it 
dries the cores quickly without burning them. Itis very handy and .conomical to use and is 
altogether superior to other ovens of this type we have in use. 

ill you please quote us your best price for four more like it. 
Yours faithfully, 
For The Braintree Castings Co., 
(Signed) W. B. LAKE, Director 


Mater: G. PORTWAY & SON,"RSCISG. SE OVE SORE” HALSTEAD, ESSEX. 
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‘A NEW STEEL BARROW. 


(PATENTED) 








“BRABY'S 


The Handiest and Cheapest Barrow in the market. 


* 4 yer be S 


FOREIGN GOVERNMENTS. 


a 





FREDERICK BRABY & Co. Ltd, 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 


Rustless Iron, Galvanising and Copper Works, FALKIRK. 
Also at London, Deptford, Liverpool, Bristol, Belfast and Dublin. 


BALANCED BARROW, 


Specially designed for coal, dross, ashes, etc. 
greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more quickly. 
perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


Its capacity is 25 per cent. 
It isa 


NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 


STEEL 


RANGE of WIDTHS 12 to 60 in, 
BRABY:.: improved wrought STEEL 
ey - TRUCKS. 


BRABY tor nen wt STEEL 


ROOPS and BUILD 
BRABY for unbreakable STEEL 
SASHES, and 


PUTTYLESS ROOFLIGHTS. 


B RA BY caivani aod corrugatedS VEEL 


SHEETS : “EMPRESS” & “SUN” BRANDS 


Eclipse Iron & Galvanising Works & Steel Sheet 
Rolling Mills, Petershill Road, GLASGOW. 


CONTRACTORS to BRITISH and 
Teleg.—‘* Braby, Glasgow.” 


aaa 








FOUNDRY 
CUPOLAS! 


FOUNDRY | 
LADLES! 


Finest Workmanship and 
Materials, 
















SEND for QUOTATIONS] 
Our PRICES will _ interest YOU 








The DERBY 
BOILER Co., Ltd., 


DERBY. ZEAL 

















“MCNEIL’s 
NT UNBREA 
PATE EEL Lapis Ble 


These Ladies are manufactured 
by a patented process, each from 
a single steel plate without weld 
or rivet. They are extremely 
light, being at the same time the 
strongest and most durable in 
the market. Ladles to contain 
s6lbs. of metal only weighabout 
zibs.each. They are made of all 
capacities from 3olbs. to 6ocwt., 
with or without lips; also 





d or ey 
are also suitable for chemical and 
metallurgical proces<es. They 
can also be made in aluminium. 
List of section and prices on 
application to 


CHAS. McNEIL. 


if 
MWINGearK yron¥” ’ 
GLASGOW: 
WT .coccesatestovceoresed > 


Can aiso be made in Aluminium. 
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the UNIVERSAL SYSTEM of MACHINE MOULDING 








AND MACHINERY CO.. Ltd. 
97, Queen Victoria Street, 


Telegraphic Address—“ Machimould, London.” 


Ph. Bonvillain and 
E. Ronceray's Patents 
for Moulding 
Machinery. 





Over 
3000 MACHINES 
running now in 
every 
European Country 
and in America, 


About 150 
in Creat Britain. 


More than 700 in 
Cermany. 


Catalogues sent on 
application. 


One of 
our representatives 
will be pleased to call 
by appointment. 





This is a reversible Pattern Plate, with Stripping Plate of 
Output : 15 to 20 Moulds (30 to 40 castings) an hour. 


LONDON, 


MOULDING MACHINES. 


Our Standard Size AS Moulding Machine. 


Two Men. 


a Railway Carriage Brake Block 
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Round cores in green sand made in the mould itself. 











- — Alldays FOUNDRY 
Improved “Electric” Cupola. EQ J | p M i N | a 


No. 1 Pattern. 


With Hinged Drcp Bottcm and Air Belt. “ ELECTRIC ” CUPOLAS. 
warisesurces SANS Siemens 
application. FANS. CORE OVENS. 
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LADLES. 
ro races soye ot  MOULDERS' TOOLS AND 
aunt BELLOWS. 


BRASS FURNACES, OIL AND 
COKE FIRED. 


Alldays & Onions ts.’ 


Ref. B Dept., 


Birmingham. 

















Telegrams :—* Compressor, Glasgo 
Telephones :—National, 61 Maryhill, “Post Office, 69 Kelvin. 


John Macdonald 


—-& SON, Limited. 


Pneumatic Engineers, 


WATT ST.,MARYHILL, GLASGOW 








** Ajax” Pneumatic Combined Jolting and 
Power Press Moulding Machine. 





The Machine that is suitable for deep and shallow 
work. 
The Machine that will make a complete mould in a 
few seconds without any hand work, forms the 
sand hardest about the pattern. 


es Inquiries and Correspondence Invited. 
a 
JOHN MACDONALD a5 Son, Ltd., Moor Buildings, 
grim Street, Newcastle-on-lyne. one : ¢ 4 
JOHN MACDONALD & Son, Ltd., Norwich Union British Made : oat Appliances tor 
Chambers, Birmingham. the Foundry. 


JAMES R. KELLY & Co., Bridge End, Leeds Bridge, Leeds. 

















THE FOUNDRY TRADE JOURNAL. 297 











FOUNDRY PLANT: 


“Rapid”. Cupolas, 


with or without receivers or drop bottoms. 





Roots’ Blowers, 


belt, steam-engine. or electro-motor driven. 


Charging Platforms, 
Hoists, and Ladies. 


ECONOMICAL RESULTS 
GUARANTEED. 











We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines, 
and the ‘‘ Bradford” Patent Boiler Feed Pump. 


We are the original makers of ‘‘ apid ” Cupolas as under Stewart’s Patent We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart's Cupolas. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


HWAITES BROS., Lto., 


Vulecean lronworks, BRADFORD. 








i> 
> 





‘Telegrams— 
“THWAITES, BRADFORD.” 
Telephone— 
Nos. 3459 and 3460 BRADFORD 


London Office: 
96 & 98, Leadenhall Street, E.C. 








Catalogues on Application. 
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MANCHESTER. 
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AN Do 
BLACKFRIARS, MANCHESTER. 





